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PROJECT TEAM
PROJECT INFORMATION OWSE]R; ((::j:ty of Notfolk
LOCATION: 111 Waterside Drive, Norfolk, Virginia ARCHITECT: BEA International
PROJECT SIZE: 89,246 Square Feet MEP: Clark Nexsen
FLOORS: 2 STRUCTURAL: BEA International and Clark Nexsen

BUILDING COST: $21 Million CONTRACTOR: S.B. Ballard Construction Company
CONSTRUCTION TIME: August 2005 - March 2007 .
DELIVERY METHOD: Design - Bid - Build

ARCHITECTURAL DESIGN

Constructed on a concrete pier, the building’s facade is
concrete, blue vertical-ribbed metal, and various window
systems with a metal roof. The terminal enhances the
cruise passenger experience by providing a larger,
multipurpose space.

STRUCTURAL SYSTEM =

The building is constructed on top of a concrete pier. ELE CTRI C AL SYSTEM

Various load bearing and non-load bearing concrete walls
work with concrete columns to support the structure.
Seven supertrusses span spaces up to 117 feet wide.

The 3,000A main switchboard is 480Y/277V. A
generator backs up particular panels and transformers
convert 480V to 208Y/120V when needed. Fluorescent,
Halogen and Metal Halide lamps are common, and the
Lobby features a large, pendant custom luminaire.
Colored LEDs accent the supertrusses.

MECHANICAL SYSTEM

Five Air Handling Units heat and cool the space with a
Variable Air Volume system. Two boilers and two chillers
are in the Mechanical Room.

CONSTRUCTION

The Base Bid Lump Sum for the building includes the
Main Terminal Building, Pedestrian Bridges, Entry
Pavilionand Site Work.
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Executive Summary

The new architectural lighting design of Half Moone Cruise & Celebration Center in Norfolk, Virginia affects the electrical
distribution in the building. This report explains a new redesign of the architectural lighting design of several main
building spaces. The electrical impact of this new design is analyzed, along with how the lighting will be controlled.
Since the proposed lighting design in the Waiting Area / Ticket Queuing area includes skylights, the mechanical and
structural impacts of this design are discussed.
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The scope of the new lighting design and electrical work includes:
e  Waiting Area / Ticket Queuing area

e Lobby
e Conference Room
e Facgade

Design criteria such as illuminance values, glare considerations, daylight considerations, energy efficiency, controls,
psychological effects, etc. were generated and the new lighting design was based on this criteria. One particular goal
was to reduce the energy density (watts per square foot) in both the Waiting Area / Ticket Queuing area and the
Conference Room. The new lighting design sufficiently meets these criteria, and reduces the energy density in major
spaces.

The electrical design considers the new lighting loads, and new panelboard calculations and schedules indicate the new
design. In addition, the lighting levels were reduced in a large space on the first floor by using more efficacious light
sources. The goal of reducing the lighting level was to reduce the size of panelboards with the hope of reducing the
switchgear size. However, this goal was not met because the additional lighting to be replaced was already relatively
efficient. Another electrical analysis discussed in this report is comparing the cost of aluminum versus copper feeders.
This analysis indicates that by switching from copper feeders in the original design to aluminum feeders, approximately
$40,000 would be saved.

By adding skylights in the Waiting Area / Ticket Queuing area, the mechanical cooling load is altered. The result of
adding 15 skylights to this space is that the cooling load is increased, but there is significant reduction in energy

consumption due to the dimming or turning off of electrical lights. Therefore, skylights are a viable option in this space.

Structurally, the roof slab as modeled and calculated will be able to handle the addition of skylights. However, the
available information was limited so assumptions were made in this analysis.

The new design sufficiently meets the design criteria in all areas and reduces the building’s energy consumption.
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Section 1: Introduction

Half Moone Cruise & Celebration Center is designed to enhance the cruise passenger experience and create a large
multipurpose space in downtown Norfolk, Virginia. At about 90,000 square feet, this building can handle the passenger
load during cruise events, and features several medium and large spaces for special social events. Before the

construction of this building, the cruise
social events in the downtown Norfolk.

passenger experience was lacking and there was less space for conferences and

Some of the original design objectives include:

e Urban Design

0 Create memorable skyline from the city and the river
0 Enliven Main Street View Corridor Terminus

0 Relate to Town Point Park and Waterside

0 Create a new urban room: The Marina

e Building and Site Design

0 Relate to the powerful Nauticus neighbor

Achieve its own identity

Break down the scale towards the park
Integrate bridges and terminal buildings
Augment ground transportation options
Improve provisioning access to the pier

Create attractive venue for events and functions

The building is very visible in the downtown area. Town Point Park, the adjacent
green space, is used throughout the year to host many festivals and special
events. The Nauticus, a maritime museum, along with the battleship USS
Wisconsin also draw many visitors. With this kind of visibility, Half Moone Cruise
& Celebration Center can become an architectural landmark.

The building is constructed on a pier, which was the first phase of the project.
The concrete pier continues past the building so that the cruise ship can be
secured to it. This pier attaches to the Nauticus pier, and a small marina is
formed between the Nauticus and Half Moone Cruise & Celebration Center. A
pedestrian bridge connects the building to the Entry Pavilion near Town Point
Park.

This report will look at the lighting redesign of four major spaces in this building.
The electrical impact of this new lighting design will also be evaluated. Since the
lighting design includes the addition of skylights in one of the large spaces, this
report shows the effects on the mechanical and structural systems.
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Section 2: Building Statistics

The following building statistics show existing building information. No redesign information is presented.

Construction

The Half Moone Cruise and Celebration Center construction required two phases. The pier was constructed in Phase 1,
and serves as a base for the Phase 2 building. The Base Bid Lump Sum for Phase 2 includes the Main Terminal Building,
Pedestrian Bridges, Entry Pavilion, and site work. The General Contractor was S. B. Ballard Construction Company. The
project basis of award was the lowest responsive Total Bid, and the General Contractor agreed to finish the project
within 500 calendar days.

The following dates indicate important project developments:
May 16, 2005: Sealed bids are due at City Hall Building in Norfolk, Virginia
500 calendar days: Phase 2 work to be completed

Electrical

The unit substation includes the main switchboard (480Y/277V), from which all other panels branch. The panels
designated for mechanical equipment connect directly to the switchboard. Most of the panels designated for lighting
and receptacle loads feed through an Automatic Transfer Switch. This ATS switches to the Natural Gas Engine
Emergency Generator when there is a power outage from the utility company. There are various transformers in the
system to convert 480V to 208Y/120V when needed.

The unit substation is located in the Main Electrical Room. In addition to the Main Electrical Room, the first floor
contains the Generator Room and one additional Electrical Room. On the second floor, there are two Electrical Closets.

Lighting

In the Ticket Queuing and Waiting Lounge/Meeting Rooms there are two lighting systems for ambient light: a metal
halide system and a incandescent (halogen) system. This space also features a color-changing LED system which grazes
the exposed supertruss system.

In the Lobby, there are metal halide lamps in the luminaires nearest the glass curtain wall. Closer to the workplane,
compact fluorescent lamps are used.

Direct/Indirect luminaires provide illuminance in the Conference rooms and are controlled to create various scenes.
On the first floor, low bay metal halide luminaires provide the general task lighting in the Luggage Area.

The exterior concrete fagade and perimeter walkway on the first floor is illuminated with compact fluorescent
luminaires. Luminaires in the Entry Pavilion provide enough illuminance for circulation.
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Building heating and cooling is handled by five air handling units which are located near the center of the building.
Three are above the first floor in the Luggage Area and two are in the Mezzanine above the second floor. The system is
Variable Air Volume.

Page |10

The Mechanical Room is on the first floor and contains two chillers, two boilers, various pumps and other mechanical
equipment. Above the mechanical room, there is space for the boiler stacks.

Structural

The building is constructed on top of the Phase 1 concrete pier. The first floor is 2-1/2” concrete topping with wire mesh
over 1-1/2” insulation board. Much of the first floor shell is non-load bearing concrete because concrete columns carry
the load.

The second floor is 4.8” concrete slab. In the Ticket Queuing and Waiting Lounge/Meeting Rooms on the second floor,
there are concrete columns only along the perimeter. In this space, there are supertrusses which span the entire width
of the building. The supertrusses are approximately 7°-8” deep and vary from 57’-7” to 117°-10” long. There are various
full-height columns around the Lobby and Mezzanine areas which connect to W10x50 beams as part of the main roof
framing. The Lobby also contains steel girders and braces around its circumference.

In the Entry Pavilion, load bearing concrete walls encompass the elevators, and concrete columns support the second

floor and roof of the stairs area. The bridge is constructed with open web steel girders and is supported at
approximately midspan by two concrete columns. The bridge floor is 5-1/2” composite slab.

Fire Protection

The Fire Alarm Control Panel supports horn/strobe units and manual pull stations. It also supports two power booster
panels which support additional horn/strobe units and manual pull stations. Duct smoke detectors are in the air
handling units. The Fire Alarm system is a noncoded, analog-addressable system with automatic sensitivity control of
certain smoke detectors.

There is no fire pump, but a wet-pipe sprinkler system is in place.

Transportation

Stairs and three elevators serve the Entry Pavilion and move passengers to either the first or second floor. A permanent
bridge connects the pavilion to the building’s second floor while a retractable bridge spans the water directly under the
permanent bridge.

Inside, one elevator and escalator moves passengers from the Ticket Queuing room to the Luggage room. The egress
stairs are designed so that occupants can exit the building safely in an emergency, but in normal circumstances
occupants cannot bypass Customs.
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The Gangway is a motorized, enclosed and adjustable ramp. Cruise passengers enter the ship via the Gangway which
leads from the general Ticket Queuing area to the Ship entrance.

Telecommunications

Telephone, CATV and CCTV service enters into the Main Telecommunications room located on the first floor. In
addition, there is a LAN Room and on each floor one Telecom Closet. There are various voice and data outlets
throughout the building. An overhead paging system contains speakers inside and outside the building and is controlled
by zone.

There are color cameras inside and outside the building which connect to the Central Controller and display on
monitors. In addition to the normal building security systems for the owner, the U.S. Customs use various security and
telecommunication networks and equipment.
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Section 3: Lighting

Space 1: Waiting Area / Ticket Queuing

Spatial Overview
This space is one architectural space, despite two separate room numbers. It is 12,063 square feet and is approximately

23’-4” high, though the exposed steel trusses are curved, increasing the height in the spaces center (Figure 8, 11, 12).
The northern curtain wall of windows is approximately 16’3” high. During a cruise event, the main purpose of this space
is to form queues to the Mobile Ticket Counters and provide a waiting lounge area. During non-cruise special events,
the space is used as a ballroom and social gathering area.

Finishes

The materials in the Ticket Queuing and Waiting Lounge/Meeting Rooms space are relatively light colored, including the
floor. The wood panel system on the wall which leads to the Passageway is the darkest main material in the space. The
ceiling is light-painted, ribbed metal.

Materials

Floor: 2’ carpet tiles and is a light blue-gray color.
Reflectance: 45% (Assumed)

Walls: Light tan color. Reflectance: 65% (Assumed)

Wood Wall: Reflectance: 15% (Assumed)

Ceiling: Reflectance: 80% (Assumed)
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Plan and Section Drawings
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UL DESIEN NO. XB4

| \ / \J/

METAL PANEL ™ ™1
SOFFIT

)

Luminaire Schedule
Luminaire Luminaire Luminaire
Graphic Type Description Manufacturer Catalog
Number
. Pendant luminaire with full dimming DX4-T42-35-
ballasts, safety cable, (4) 42W compact 18ABS-277-
A fluorescent lamps at 3500K, 277V, 18- Sportlite 1SL-3PEN-
inch diameter opening with no lens, DM42-2MX-
white aluminum fluted exterior SC
Wall-washing luminaire, (2) 50W CFL
lamps with integral ballast, mounted
with ‘e)fter'nal Yoke on cgllmg canopy. o F113-X250-F-
B The finish is bright aluminum housing Elliptipar
s 01-v-000
! with silver end plates, yoke and canopy.
277V, with dimming ballast, and
custom-mounted as noted.
LED floodlight with 40 degree spread
lens, with 5200 lumens and 16.7 million ColorReach
additive RGB colors, with 90,000 hours Powercore
C of L50 lumen maintenance at 25C, DMX | Color Kinetics with 40
control. Housed in die-cast aluminum, degree
powder-coated finish and containing a Spread Lens
tempered glass lens
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& . ED-17 70W Ceramic Metal Halide lamp
- | in track fixture. Die-cast aluminum lamp
:oi \".‘.‘". I housing with no exposed hardware,
@J extruded aIumln}Jm ba.llast housing and ASPV ED-17
D powder coat paint. High performance Amerlux
. MH
faceted and peened specular aluminum
reflector, 90 degree tilt and 358 degree
rotation, vertical aiming angle indicator
and locking vertical adjustment
Luminaire Schedule (continued)
Luminaire Lamp Lamp Catalog | Initial Design .
Type Manufacturer Lamp Number Lumens Lumens cer CRI L Mounting
- (4) 42W | CFTR42W/GX
A Philips CEL 24q/835 3200 2720 3500 82 277 Pendant
- (2) 50W | FT50W/2Gll/ See Note
B Philips CEL RS/835 4300 3870 3500 82 277 1
100- See Note
C N/A LED N/A 5200 5200 N/A N/A 2 40VAC )
(1) 70w
- . | MHC70/U/M Track. See
D Philips Ceramic P/4K/ALTO 5800 4060 4000 92 277 Note 3
MH
Luminaire Schedule (continued)
Luminaire Ballast Number of sl Input Line
Type Manufacturer Ballasts Catalog Watts | Amps Note
yp Number P
VEZ-
A Advance 2 2T42- 98 0.33
M3-LD
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B Advance 1 ICN-2S54 115 0.43
C N/A 1 N/A 290 1.05
71A5292-
D Advance 1 001D 90 0.8
LLF Table
Luminaire . Maintenance " Total
Type BF Cleaning S LLD LDD RSDD LLF
12
A 1.0 v 0.85 0.89 0.95 0.72
month
12
B 1.1 v 0.9 0.89 0.95 0.84
month
C 1 12 I 1 0.94 1 0.94
month
12
D 1 \Y; 0.7 0.89 0.95 0.59
month

*Assumes Clean Dirt Condition

Mounting Notes

1. This luminaire shall be surface mounted to the ceiling with mounting equipment from the manufacturer. See
the cut sheet for details.

2. The LED floodlight shall be mounted to the concrete structural columns according to the specifications shown on
the attached detail drawings.

3. The track light shall be surface mounted to structural steel tubing according to the specifications shown on the

attached detail drawings. The steel tubing shall be suspended from the ceiling.
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Design Criteria

llluminance: Because this space is a multipurpose area, the potential Illuminance needs to be higher than a typical
Terminal Waiting Room. It could be used more as a Meeting Conference Room, in which case the Horizontal llluminance
criterion is 30 fc. While used for a Terminal Waiting Room, the Horizontal llluminance should be 5 fc. The Ticket
Counters should have a higher llluminance than the general surroundings, at 50 fc according to IES guidelines for a ticket
counter.

Luminance: It is important that there are no unintentional light scallops on the walls because this variation of
luminances is distracting. Also, the southern wall should have a higher luminance than other walls.

Glare: Because of the building orientation, dimensions of the space and window height, glare consideration due to the
sun are not critical. From electric light, it is more critical that there is minimal glare near the Ticket Counter area.

VDT: VDT criteria should be considered for the mounting of flat panel LCD video displays on columns. It is important
that the VDTs have a diffuse screen.

Accent Lighting: Wall emphasis can enhance the space.

Color Appearance: The wooden wall will look the best under warm CCT. High CRI is important because there will be lots
of face-to-face communication.

Psychological Aspects: The space should feel spacious since many people will occupy the area at once. To create a
pleasant environment, non-uniform lighting and wall emphasis should be used.

Appearance of Space and Luminaires: The space should be able to accommodate the look and feel of a dance hall at
one event and a Transportation Terminal Waiting Room during the next building use.

Controls: It is important for the space to have controlled zones because not all electric lights need to be on all the time.
There must be at least one control device in this space since it is greater than 10,000 SF (ASHRAE 90.1).

Power Allowance: According to ASHRAE 90.1, 1.3 W/SF is the maximum allowable.

Daylight: Incorporate daylight into the space to save energy, without causing glare.

Lighting Plan

See the lighting plan in the electrical section of this report.

Details
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//—TYP|CAL CONCRETE COLUMMN

3" X 3" SQUARE STEEL STRUCTURAL TUBE,

16.0

000

NOTES:

1. ALL SCREWS AND BOLTS SHALL UTILIZE A WASHER OF
APPROFPRIATE DIMENSIONS

2, CONCRETE COLUMN |8 NOT TO SCALE

3, ELECTRICAL WIRING AND CONTROL WIRING SHALL BE
RUN IN 1" CONDUIT TO THE CONTROL PANEL ACCORDING TO
THE CONTOLS DIAGRAM

4, LUMINAIRE TO BE MOUNTED ALONG SUPERTRUSS
COLUMN LINE.

5. ALL STEEL SHALL BE PAINTED BLACK TO MATCH THE

e LUMINAIRE EXTERIOR PAINT COLOR,
4 a4 j—3.0000— OF THICKNESS ' AND 16" LENGTH. SURFACE-MOUNTED
e e, TO COLUMN BY TWO 4" LONG, #' DIAMETER STEEL SCREW.,
-
.- L g
<4 B 4 4
; B L d 20,5310 |

COLOR KINETICS
COLOR REACH.

TO BE AIMED TO
UPLIGHT THE
SUPERTRUSS,

SWIVEL LUMINAIRE FOR AIMING AND INSTALL
ACCORDING TO MANUFACTURER'S GUIDELINES.

TWO 3" X 3" SQUARE STEEL STRUCTURAL TUBES OF THICKNESS # AND LENGTH 9"
SHALL BE WELDED ON BOTH SIDES OF THE 16" CENTRAL STRUCTURAL TUBE,
THE COLOR KINETICS COLOR REACH LUMINAIRE SHALL BE MOUNTED TO THESE

HORIZONTAL SQUARE STEEL STRUCTURAL TUBES BY FOUR 2" LONG, #' DIAMETER

.
=1

ey e T
TEEL BOLTS,

e 07 | . s
T T I e "’20290:—_ \4-- LONG, # DIAMETER STEEL SCREW (TYPICAL OF TWO) TO BE DRILLED
R A INTO CONCRETE COLUMN AND SUPPORT THE 3" X 3" SQUARE STEEL STRUCTURAL
o —A TUBE OF THICKNESS # AND 16" LENGTH.
b a e
At L e -1 l-0,3256
.
v o LR
oA ‘. .- L
i 1" . . i. )
T L.
4 - B
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—3,0000—

—1.3

th
[

—[.aTE0
J WELD STEEL ANGLE TO 3" X 3'—, 5 HOOK FITS TO STEEL ANGLE FIECE AND STEEL CHAIM
ATTACHES TO STRUCTURAL STEEL ROOF,

STEEL STRUCTURAL SQUARE TUBE \ T
1" ¥ 3" STEEL STEUCTURAL SOUARE TUEE WITH THICKNESS

OF i" AND LENGTH AS SHOWN ON REFLECTED CE[LING PLAMN,

- 0.3750
———TRACK

35,0000

% \NE'HLL TRACK AND LUMINAIRE ACCORDING
TO MANUFACTURERS INSTRUCTIONS,

BURFACE MOUNT TRACK TO UNDERSIDE OF
I7X3" BTEEL STRUCTURAL S0UARE TUBE.

Luminaire “Type B” will be mounted with equipment provided by the manufacturer. More information about the

mounting is found on the cutsheet.
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Performance data

SFC 1l
10FC 1N
15FC 1l
20FC [0
25FC [
30 FC
35FC 1l
40 FC 1

Average llluminance: 29.6 fc. This satisfies the design criterion of 30 fc. for activities requiring a higher illumination level
than the Terminal Waiting Room classification under IESNA’s recommendations. This is the maximum electrical light
that the space will receive. The lamps will be dimmed when less light is required, or when there is daylight contribution.

%0.7 47.7 4e.0 4s.s 47.0 487 so.o so.s s0.z s,z 47.3 47.3 47.3 4s.z 0.z 50.5 49.9 48.6 46.8 45.7 45.7 47.3 0.

With the direct light contribution from the flood lamps (Luminaire Type “D"”), the design criterion of 50 fc on the ticket
counter work plan is satisfied with the calculated value of 51.6 fc. Luminaire Type “D” contributes about 50% to 60% of
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the total illuminance on the ticket counters. Luminaire Type “A” contributes the remainder. These two contributions
reduce the contrast of shadows cast from the overhead Luminaire Type “D”.

28.8 F8.8 2A.8 28.8 28.8 28.7 28.7 32B.E RA.E 28.

?8.% 28.% 28.% 8.5 28.5 2. P8.€ 2B.E 2B.% 2B.% 2B.4 28.4 3

28.4 28.4 3B.4 2B.4 2B.4 28.4 28.3 F8.2 28.2 128.

b
[
m
-
[
m
o
[
m
o
W
m
W
wr
m
w

28.2 28.2 3B8.7 38.2 328.1 28.1 Z28.0 3

The above image shows that there are roughly 27 fc. on the ticket counter when the overhead light (Luminaire Type “D”)
is neglected.

The above image shows in elevation view that 20 fc of vertical illuminance is achieved for facial illumination at the ticket
counters. This satisfies the criterion of facial illumination.
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22.8

22.7

2.8 22.8 22.8 22.8 22.9 22.9 22.9 23.0 23.0 23.0 23.1 23.1

2.7 22.7 22.7 2.7 22.7 %2.7 22.8 %2.8 %2.8 22.8 2.0 22.9

However, there is significant vertical illuminance on the LCD televisions which are mounted on the columns facing into
the space. This is not problematic because the televisions have a diffuse screen and high luminance.

Design Criteria Satisfied:

The solution meets the design criteria for illuminance and luminance, as demonstrated in the preceding images. In
addition to this criteria, the following shows how other design criteria are met:

Illuminance: (see previous discussion)

Luminance: (see previous discussion)

Glare: Glare is not a problem in the proposed solution because the luminaire mounting locations are fairly high.
VDT: (see previous discussion)

Accent Lighting: The southern wall is washed with light from Luminaire “Type B”.

Color Appearance: The lamp type that washes the wooden wall is fairly warm (3500K). All of the lamps in the
space have an acceptably high CRI ranging from 82 to 92.

Psychological Aspects: Non-uniform lighting contributes to a spacious feeling.

Appearance of space and luminaires: The color-changing LEDs that graze the supertrusses can be controlled to
enhance the spacious feel, or dynamically altered to create a more festive feeling for entertainment.

Controls: (see the following discussion)

Power Allowance: (see the following discussion)

Daylight: (see the following discussion)




Jonathan Walker
Half Moone Cruise and Celebration Center
Norfolk, Virginia

Page |23

Renderings and Images:

The following image shows that the southern wall has a higher luminance than the other walls, which satisfies a design
criterion.
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Power Allowance:
Luminaire # Number of ballast input
Space Usage Type Luminaires Ballasts watts feteliiats
Ambient A 51 2 98 9996
Waiting Task A 12 2 93 2232
Wall-
Area
Wash B 14 115 1610
LED C 5 290 1450
Waiting Area Total Watts Sum: 15288
Space Square Feet: 12063
Actual W/SF: 1.27
Allowable W/SF: 1.3
Acceptable

Additional Allowable Watts:

394




Jonathan Walker
Half Moone Cruise and Celebration Center
Norfolk, Virginia

Page |25

Controls

The space will be controlled by a Lutron system as shown. Three lighting panels will be located in the Electrical Closet,

which is near the Conference Room on the second floor. The various control units will be located in the space in
lockable column-mounted enclosures. This ensures that only authorized personnel can access the lighting controls. Two
photo sensors connect to the Photocell Interface, which then allows Luminaires of “Type A” to dim accordingly.
Occupancy sensors turn off the lights when the space has not been in use, and a timeclock device ensures energy is not
wasted after events are over. For more system information, see the “Controls” section of this report.

Skylight Shade (4.75 inch frame)

Tension Shade

Sivoia QED»
085-111 7 020409
System wiring
Multiple transformers -
Wire Type A
< ¥, >
> Wire Type A > Wire Type A
Wire Type A —> Wire Type A —C>
\t j/ Sivoia QED keypad
\— |
Sivoia QED
skylight shade
WireTypeB—P ~-— WireType B—5O —~—-—__
(Mo 1 =1
\ e ; ]
U\ (e, | | |(® 5 |
\\J ____?J' ":ﬂcr __@ I

Sivoia QED transformer
(SV-100SF-PI Shown)

NOTE
The Sivoia QED link supports up to 96 devices (EDU’s, Sivoia QED keypads and control closures)

In addition to the Main Unit 1 controller, there are three smaller controls which can set the lighting to up to four

different scenes.
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Examples of scenes are:
PRESET SCENE SCHEDULE
Schedule For: Waiting Area / Ticket Queuing
Lighting | Luminaire | Load

Zone Type(s) Type | Day Cruise | Night Cruise Conference | Entertainment | All Off
1 B CFL 0% 100% 100% 100% 0%
2 D CMH 0% 100% 0% 0% 0%
3 D CMH 0% 100% 0% 0% 0%
4 C LED 0% 100% (Note 1) 0% 100% (Note 2) 0%
5 A CFL Photo Sensor 50% Photo Sensor 50% 0%
6 A CFL Photo Sensor 50% Photo Sensor 50% 0%
7 A CFL Photo Sensor 50% Photo Sensor 50% 0%
8 A CFL Photo Sensor 50% Photo Sensor 50% 0%
9 A CFL Photo Sensor 50% Photo Sensor 50% 0%
10 A CFL Photo Sensor 50% Photo Sensor 50% 0%
11 A CFL Photo Sensor 50% Photo Sensor 50% 0%

Skylight Shades

1 Photo Sensor | Closed - Blackout | Closed - Dimout | Closed - Blackout Open
2 Photo Sensor | Closed - Blackout | Closed - Dimout | Closed - Blackout Open
3 Photo Sensor | Closed - Blackout | Closed - Dimout | Closed - Blackout Open
4 Photo Sensor | Closed - Blackout | Closed - Dimout | Closed - Blackout Open
5 Photo Sensor | Closed - Blackout | Closed - Dimout | Closed - Blackout Open
6 Photo Sensor | Closed - Blackout | Closed - Dimout | Closed - Blackout Open
7 Photo Sensor | Closed - Blackout | Closed - Dimout | Closed - Blackout Open
8 Photo Sensor | Closed - Blackout | Closed - Dimout | Closed - Blackout Open
9 Photo Sensor | Closed - Blackout | Closed - Dimout | Closed - Blackout Open
10 Photo Sensor | Closed - Blackout | Closed - Dimout | Closed - Blackout Open
11 Photo Sensor | Closed - Blackout | Closed - Dimout | Closed - Blackout Open
12 Photo Sensor | Closed - Blackout | Closed - Dimout | Closed - Blackout Open

Note 1 Color-changing mode. Colors are set to blues, greens, purples

Note 2 Color-changing mode. Colors are set to all colors

In addition, there are three occupant sensors and 2 daylight photo sensors which will allow the general ambient lights to
dim when there is sufficient daylight contribution. Also, shading devices are linked to this control system so that the
effective transmittance of the skylights is decreased. This allows the occupants (or facility manager) to have control over

the daylight contribution.
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Controls: Zones

Each circuit in the Waiting Area / Ticket Queuing is also its own zone. This allows for more precise daylight controlling.

e - . c = Panel Name: Panel Unit 1
Waiting Area / Ticket Queuing GP Dimming Panel
g [ Q g g Lutron Model No.: GP12-2774ML-20
Lﬂad SCh'BdUIe Panel Address | Location: 1/
Customer [Customer| Lutron | Lutron Max. Load
Area/Room Circuit # | Zone |Circuit #| Zone Zone|Circuit Description Load Type Actual Load (W/vA) | (W/VA) | BRKR Size | Phase
Waiting Area [ Ticket 1 1 1 Al-1 |Wall Washing FL - Hi-Lume 1610 4432 208-1P A
Queuing
Waiting Area [ Tickst 2 2 2 Al-2  |Ticket Counter MHM | HPS 1850 4432 20A-1P B
Queuing
Waiting Area | Ticket 5 L4 3 A1-5 | Ambient FL - Hi-Lume 1488 4432 204-1P c
Queuing
Waiting Area [ Ticket 7 7 4 Al1-7 | Ambient FL - Hi-Lume 1458 4432 Z0&-1P A
Queuing
Waiting Area | Ticket g g 5 Al1-2  |Ambient FL - Hi-Lume 1488 4432 208-1P B
GQueuing
Waiting Area | Ticket & & [ Al-6  |Ambient FL - Hi-Lume 1438 4432 Z0&-1P C
Queuing
Waiting Area | Ticket 10 10 7 A2-2 |Ambient FL - Hi-Lume 1116 4432 204-1P A
Queuing
Waiting Area [ Ticket 11 11 g A2-3 | Ambient FL - Hi-Lume 1116 4432 Z0A-1P B
Queuing
Waiting Area / Tickst 9 E g A2-1 |Ambient FL - Hi-Lume 1302 4432 Z0A-1P c
Queuing
Waiting Area | Ticket 3 3 10 A1-3 | Ticket Counter MHM | HPS 150 4432 204-1F A
Queuing
11 Spare a 4432 208-1P
12 Spare a 4432 204-1P
- Phase A: 4364 WiVA
277V, 304 W zin Lugs GP Dimming Pansl containing 1 204-1Pole branch breaker rated at 14,000A1C for sach of the Feed Type: Phase B: 4494 WIVA
12 dimming cirouits, Max input feed = 304 Normal :
Phase C: 4273 Wiva
Waiting Area / Ticket Queuing XP Switching Panel Panel Name: Panel Unit 2
g 9 g9 Lutron Model No.: XP4-1204ML-20
Lﬂad S‘Ch'EdUIe Panel Address | Location: 2/
Customer |Customer Lutron | Lutron Max. Load
AreaRoom Circuit # Zone |Mod |Circuit #| Zone | ZonefCircuit Description| Voltage Load Type |Actual Load (W/VA)| (W/VA) | BRKR Size | Phase
4 4 i Al-4 |LED 120V Non-Cim 1740 1520 Z0&-1P A
' 2 Spara 120V 0 1520 Z0&-1P A
3 Spara 120V 0 1520 204-1P 8
4 Spara 120V 0 1520 Z0&-1P 8
. Phase A: 17
277V, 3@-4 Wirs Main Lugs XP Switching Panel containing 1 20A-1Paole branch breaker rated 2t 10,000A1C for ach of Feed Type: oh B:
the 4 switching circuits, Max feed = 404 Marmal ase B
Phase C:
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Daylighting in Waiting Area: Details

The actual building design does not include skylights, but merely windows on the southwest and north walls. This
daylighting study looks at the addition of 15 skylights in the Waiting Area / Ticket Queuing area. In addition to these
skylights, the existing windows contribute to the total illuminance in the space. Both the windows and skylights are
analyzed in this report. The only luminaire which will be linked to daylighting controls is Luminaire “Type A,” which
provides general ambient light in the space.
The model used in the daylighting study was created with regions in 3D Autocad. Each surface type was placed on a
different layer type. Then, the model was imported into AGI32 for calculations. In AGI32, the correct building
orientation was defined, and appropriate reflectance values were applied to each layer. These values align with the
values estimated in Technical Report #1. The window transmittance was estimated to be 70%, and the skylight
transmittance was 92%, according to the product selection from AIA Industries specifications. The ground reflectance
was estimated to be 20%. The daylighting study consisted of 7 different dates (December 21* through June 21%) on
monthly intervals. A summary of the study is as follows:

e Site Name: Norfolk, Virginia

e Site Latitude: 36.91N

e Site Longitude: 76.2019 W

e Site Compass: 158 degrees (See Figure)

e Sky Conditions: Clear

e Electric Lighting: Off

e No Daylight Savings

e 21° day of the month at 12:00pm

Waiting Area / Ticket Queuing: Daylight Study

Month Day | Average llluminance (fc)

December | 21 77.5

January 21 | 55.6

February 21 | 149.5

March 21 140.5
April 21 | 2374
May 21 | 60.0

June 21 223.9

Since the illuminance due to daylight exceeds the design criteria throughout the year, it is desirable to use shading
devices controlled by photosensors. This is discussed more in the “Controls” section of the report. It is important to
note that since this is a circulation space, its lighting can be dynamic. It is not problematic for direct sun penetration
since guests are not expected to be reading for long periods of time, or participating in some other task where direct
sunlight is undesirable. This space is much different than, say, the Conference Room, which must have more control of
daylight due to the tasks the occupants perform.

The illuminance calculations shown in the preceding table were calculated with AGI32. The same skylight layout was
then applied in 3ds Max for rendering.

The following sequence of images shows how the sunlight penetration changes from sunrise to sunset on March 21. Itis
interesting to note that as the day progresses, there is more daylight penetration.
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Details on the skylight used are as follows:
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A.lLA. Industries, INC. 290 East 56th Avenue Denver, Colorado 20216
|

Brochurs Cover Specs. Sizes Glazing Installation Skylight Cut Sheet Home

Custom Sizes Available

Standard Curb Mount Skylights

Square Rectangular
ol # Qusde Cutb |lnede Ot Jistyes | [ ¥ [ Sncane [ Bonemsons |
616 |17 12x17 12|14 214 12)-|[c]lP] 1624 |17 12x25 12 |14 12x2212 |Vi]s]P]
2121 |22 12x2 12|19 12x1912]v|[GlP] (1632 [1712x33 12 |[1a12x3012 |Vi|c]P
2424 |25 12x25 12|22 12x22 12|V|[G[P] (1636 |17 1237 12 |12 12x34 12 ||V, |G P
(323233 12x 33 12][30 12 x 30 12 |V][CJIP) iGas™ 17 12 xa0 12 |14 1245 12 |V, o P
(303940 12x 401237 12 x 37 12 VG P) | e = ar 1o [1e taxar i |V o7
4545 |46 12 x 4612 4312 x 43 12 \VIICIP) 2432 |[25 12x33 12 |22 12x30 12 ||V |[G [P
4848 49112 x 49 12|46 112x 46 12 |VIICIP] 2436 |25 112x 37 112 |22 12x34 12 |V ||G][P]
5757 ||58 1/2x 58 112 |55 1/2x 55 112 ))- ||G|IP| 7448 |25 12x 4912 |22 12x46 12 ||V |[G][P]
M7 |[7212x72112]69 12x69 12 - G| P]| {247 |25 12x72 12 |22 Wizx68 12 |1 [G]P]
(7777|718 12x78 1275 12x75 12]- | [G|[P] 2452 |25 12x93 12 |2 12x%0 12 |- ||G|P]
9292 ||9312x931/2|9012x90 12| - |G|P| 3248 |[331/2x49 12 |3012x4612 ||V |G
9494 |[95 112x 96 112][92 112 x 92 12]- |[6][P]| B2 |23 1l2x72 12 |30 12x6912 |- |G
[4871 43 12x7212 |46 12x8912 |- |G]P]
4892 114912 x931/2 146 1/2x9012 |- ||G][P]

Diomes available in all of the above

Brochure Caver Specs. Sizes

5071 l6112x7212 [58 12x69 12§ |[G]P]

W= VWent Domes (1 = opens long side only) & = Glass P = Pyramids

Page |32
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: 290 East 56th Avenue Denver, Colorado
A.lLA. Industries, Inc. f0216
|
Brochure Cover  Specs. Sizes  Glazing Properties  Installation  Skylight Cut Sheet  Home
A.LA. Industries, Inc. specializes in custom sizes. call for your unusual requirements.
Glazing Properties Insulating Properties
. Shading U Values R Values
Transmittance .
‘ ‘ Coefficient BTU's/Hr./Sq. Ft°F
Visible || Solar || Single || Double Winter Winter
Light ‘ Energy H Glazed || Glazed Heat || Summer | %, - || Summer
- L Heat Gain| | Heat Gain
ACW'IC 055 055
Clear 92% |[ 85% || 098 || 089 316" Acrylic
= Single
sandord | sg o || s2% || 056 | 045 Gazed | 20 | 080 | 083 | 125
ite
Bronze | 27% || 35% | 053 || 043 Double | 570 | 050 | 142 | 200
Glazed
Glass 1" -
Triple
Clear 79% || 61% || - | 081 Glazed || 050 | 030 | 200 333
Bronze | 48% || 3% || - 058 _?.!“SS 048 | o055 | 208 | 182
Heat Mirror 66 Glass 1 1/2"
Heat
Mirrar
Bronze 32% 16% - 0.25 66 022 0.24 455 417
. Class 1
12"
All Figures are average and may vary with thickness of sheet and actual Doublz Dome skylighis are subject to formation of condensation betwesn
tint domes. this may be objecfionable when both domes are transparent.
Expansion and concentration of acrylic glazing may cause audible
popping.
Contact A LA Industries, Inc. for more specific properties and full A LA, skylights are not designed to support people. Safety devices
selection of glazing materials should be used around skylights for personal safaty
A LA Industriss, Ine. is continually improving its products and may
change sizes and details at any time. All infarmation in this web site is
subject to change without notice
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Additional information can be found in the “Skylight Analysis” section of the report. This includes mechanical and
structural impacts as well as energy and cost saving analysis. Specific information regarding the skylight selection can be

found in the Miscellaneous Equipment Appendix
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Space 2: Lobby

Spatial Overview

The Lobby is the first major room that passengers enter from the Entry Pavilion Bridge. It is approximately 37’-
6” high and includes a 54’-2” embedded mermaid image on the terrazzo-finished floor (Figure 1). There are several tiers
of finished ceiling stepping up to the highest ceiling point (Figure 3). The windows on the western wall are full-height.
Stemming from the Lobby are two Conference Rooms, two exits to an outdoor terrace, and four X-ray stations which
lead to the Passageway.

Finishes

Materials in the Lobby contain cool, low saturated colors. The floor is semi-specular, but the other surfaces are
mostly diffuse. The lower tier of ceiling has a warm wood finish.

Materials

Floor: Terrazzo Tile — Reflectance 50% (Assumed)

Walls: Skimcoat plaster over Gypsum Wall Board.
Reflectance 70% (Assumed)

Glass: Transmittance 20% (Assumed)

Ceiling: Metal finish. Reflectance 10% (Assumed)

Ceiling Wood: Reflectance 15% (Assumed)
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Plan and Section Drawings
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Luminaire Schedule
Luminaire Luminaire tuminaire
Graphic Type Description Manufacturer Catalog
Number
One CFL lamp with a high power factor
standard, with one injection molded
.soc.ket. 13. Pfenda.nt-mounted, . CF13P15S7EB
E cylindrical luminaire with glare control. Prescolite "DM-Z
Housing is 0.064" rolled seamless
aluminum with durable powder coat
painted finish.
PAR20 lamp in a sturdy aluminum
housed track light luminaire. It is
F ad!ustable and self-lockmg inall ng‘htmg LN20-5A-G
horizontal and vertical planes and Services Inc
features a hinged front with relamping
handle for easy lamp changing.
1'x4' shallow direct-indirect recessed . R1-W-B-2-T5-
G L . Corelite 1-D-UNV-14-
luminaire contains (2) TSHO lamps. 1
Intelligent color-changing cove light.
Each luminaire is 12" in length and has a
narrow beam pattern of 20 degrees x 60 .
degrees. The luminaire uses a digital iColor Cove
H erees. . & Color Kinetics MX
power-processing technology that
. Powercore
integrates LED power and data
management, which eliminates external
power supplies.
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Luminaire Schedule (continued)
L. Lamp ors .
Luminaire Lamp Lamp Catalog LlLL] Design CCT CRI | Volts Mounting
Type Manufacturer Lumens | Lumens
Number
E Philips 7(01\3\/ CFTR57W/ 4300 3741 3500 82 277 Pendant
P GX24q/835
CFL
(1)
F Philips 50W aOATA/RFZL(;é 550 550 120 Track
PAR20
2) F54T5 /
G Philips TSHO 835/HO/ 5000 4750 3500 85 277 Downlight
A/ALTO
H N/A LED N/A 102 102 N/A | N/A | 120 | COve: See
Note 1
Luminaire Schedule (continued)
Luminaire Ballast Number of g::;?;; Input Line
Type Manufacturer Ballasts Number Watts Amps
1ZT-
E Advance 1 2T42- 65 0.27
M3-BS
F N/A 1 N/A 50 0.42
VEZ-
G Advance 1 2554 125 0.45
H N/A 1 N/A 12 0.1
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LLF Table
Luminaire . Maintenance " Total
Type BF Cleaning S LLD LDD RSDD LLF
12
E 1 Y 0.87 0.88 0.95 0.73
month
12
F 1 vV 1.00 0.88 0.95 0.84
month
12
G 1 W 0.95 0.88 0.95 0.79
month
12
H 1 Vi 1.00 0.86 0.95 0.82
month

*Assumes Clean Dirt Condition

Mounting Notes

1. Cove-mounted. See the detailed diagram below.

Design Criteria

llluminance: The Lobby is unique in the building because there is a significant amount of glass. Combined with lightly
colored materials, there is potential for high llluminance values on the workplane. Even though the IES does not
recommend high levels of llluminance, highly reflective materials along with large amounts of southern-facing glass
mean that there will be far more Illuminance than required. Since the Lobby is the first space that people enter, it needs
to be a transition space in the sense that the light levels need to help the eyes adjust to the interior environment of
other spaces in the building. The light levels should be lower than the daylight on the outside. 5 fc on the work plane is
recommended.

Luminance: The luminance ratios from the Lobby to the Passageway should be low, even though the Passageway should
be appear less bright.

Glare: This means that the Glare should be considered because of the potential for direct sunlight. At night, glare from
electrical lights should be minimized.

VDT: There are two flat panel LCD video monitors mounted from the lower wooden ceiling at approximately 10 feet
above the floor. It is important to consider Illuminance values on the screen so that the images are clearly visible.

Accent Lighting: There is little need for accenting displays, except on the northwest wall.
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Color Appearance: Color rendering is important.

Psychological Aspects: The space should feel spacious and welcoming. Wall emphasis could be used to make the space
feel more spacious, but only at night since the contribution of daylight would render additional electric light practically
useless.

Appearance of Space and Luminaires: Sparkle could be used to enhance the feeling of the space. According to the
IESNA Handbook, the appearance of the space and luminaires is very important. Since it is a large gathering space
where occupants will not spend extended amounts of time reading, direct sunlight penetration is acceptable. It could
enhance the space and make it feel large and welcoming. If there were a blind system (which there is not), it could be
distracting from how the space should feel. The glass wall provides some shielding simply by its transmittance value.
This makes the sky, clouds and water seem darker and bluer.

Controls: It is important for the space to have controlled zones because not all electric lights need to be on all the time.
There must be at least two control devices in this space since it is less than 10,000 SF (ASHRAE 90.1).

Power Allowance: According to ASHRAE 90.1, 1.3 W/SF is the maximum allowable.

Reflected Ceiling Plan

See the lighting plan in the electrical section of this report.

Details

The details below show how the LED cove lighting is to be mounted.

WALL

COVE MOUNTING BRACKET

LUMINAIRE
o

2.5000

COVE

4.5000
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Performance data

0.E5

Note: The above values are presented in lux.

Design Criteria Satisfied:

The solution meets the design criteria for illuminance and luminance, as demonstrated in the preceding images. In
addition to this criteria, the following shows how other design criteria are met:

llluminance: The illuminance values in the design exceed the recommended IES illuminance levels, but the
design is acceptable because it is more of a multi-purpose space than the 5 fc recommendation intends.
Luminance: There is higher luminance on the northwest wall because of accenting artwork. Also, the upper
curved wall has a higher luminance from color-changing LEDs grazing its surface.

Glare: During the day there is potential for glare caused by the sun. This is not problematic because the space is
used as a circulation space during the day.

VDT: The two wall-mounted televisions shall have a diffuse surface, so occupants can comfortably view the
screen even during the day.

Accent Lighting: The accent lighting on the northwest wall provides visual interest on a personal level.

Color Appearance: All the lamps in this space have a high CRI.

Psychological Aspects: The accent lighting on the upper circular wall contributes to a spacious environment by
emphasizing the periphery.

Appearance of space and luminaires: Since the overhead lighting exposes bare lamps, there is some sparkle
potential.

Controls: (see the following discussion)

Power Allowance: (see the following discussion)

Daylight: (see the following discussion)
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Renderings and Images:
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Power Allowance:
Luminaire # Number of ballast input
Total W
Space Usage Type Luminaires Ballasts watts otal Watts
Ambient E 15 1 65 975
A F 4 1 2
Lobby ccent 50 00
Task G 8 1 125 1000
LED H 79 1 12 948
Lobby Total Watts Sum: 3123
Space Square Feet: 5321
Actual W/SF: 0.59
Allowable W/SF: 1.3
Acceptable
Additional Allowable Watts: 3794
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Controls

The space will be controlled by a Lutron system as shown. For more system information, see the “Controls” section of

this report.

Examples of scenes are:

PRESET SCENE SCHEDULE
Schedule For: Lobby
Lighting | Luminaire | Load Night
Zone Type(s) Type | Day Cruise Cruise Formal Entertainment | All Off
1 E CFL 0% 100% 100% 100% 0%
Photo
2 E CFL Sensor 100% 50% 50% 0%
100% (Note 100% (Note
3 H LED 0% 1) 2) 100% (Note 3) 0%
100% (Note 100% (Note
4 H LED 0% 1) 2) 100% (Note 3) 0%
5 F Halogen 0% 100% 100% 100% 0%
6 G Fluor 100% 100% 50% 50% 0%
Note 1:  Color-changing mode. Colors are set to blues, greens, purples
Note 2:  Slow color-changing mode. Colors are set to all colors.
Note 3:  Color-changing mode. Colors are set to all colors
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Space 3: Conference Room

Spatial Overview

This space is connected to Conference Room No. 1 (Room 201) when the folding partition is retracted. There is
a continuous row of windows lining the curved exterior wall, and the ceiling height is 15’-3”. There is a ceiling-mounted
projector aimed to the ceiling-mounted retractable screen on the north wall (Figure 17).
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Finishes

The materials in Conference Room #2 are low saturated and neutral colors. Dark, moveable wooden tables,
desks and chairs are present throughout the space. The carpet is the same as in the Ticket Queuing and Waiting
Lounge/Meeting Rooms.

Materials

Floor: 2’ carpet tiles and is a light blue-gray color.
Reflectance: 45% (Assumed)

Walls: Light tan color. Reflectance: 47% (Assumed)

Wood Tables: Reflectance: 15% (Assumed)

Ceiling: Reflectance: 80% (Assumed)
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Plan and Section Drawings
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Luminaire Schedule
Luminaire Luminaire Luminaire
Graphic Type Description Manufacturer Catalog
Number
Designed for wall-washing, this
luminaire is scaled for 8' to 12' walls. It
] features a smooth semi-gloss white Ellintivar F114 - H124 -
exterior, door and lens, integral Ptip E02 -V - 000
electronic ballast, screw in yoke for aim
locking. CFL lamp.
2'x4' shallow direct-indirect recessed . R1-W-B-2-
K L. . Corelite T5-1-D-UNV-
luminaire contains (2) TSHO lamps.
24-T1
8" vertical triple tube open downlight,
L with CFL lamp. Features one-piece 22- Prescolite LF8CFV32-
guage galvanneal steel, high purity EB-8CFV
aluminum reflector.
Luminaire Schedule (continued)
Luminaire Lamp Lamp Catalog Initial Design .
Type Manufacturer Lamp Number Lumens | Lumens cer ill ) BELS || LA
(1) Ceiling.
J Philips 42W | CFTR42W/GX24q/835 3200 2720 | 3500 | 82 277 See Note
CFL 1
. (2) F5475/835/HO /A .
K Philips TSHO / ALTO 5000 4750 3500 85 277 | Downlight
Osram (1) CF42DT/E/IN/
L . 42W 3670 3104 | 3500 | 82 277 | Downlight
Sylvania CEL 841/ECO
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Luminaire Schedule (continued)

Luminaire Ballast Number of Ballast Catalog Input Line Ambs
Type Manufacturer Ballasts Number Watts P
J Advance 1 VEZ-1T42-M2-LD-K 49 0.18
K Advance 1 VEZ-2S54 125 0.45
L Advance 1 VEZ-1T42-M2-LD-K 49 0.18
LLF Table
. Maintenance * Total
Cleaning e LLD LDD RSDD LLF
12
v 0.85 0.88 0.95 0.71
month
12
v 0.95 0.88 0.95 0.79
month
12
v 0.85 0.88 0.95 0.71
month

*Assumes Clean Dirt Condition

Mounting Notes

2. Luminaire J is to be ceiling mounted so that all luminaires are at equal height A.F.F.

Design Criteria

llluminance: The lighting system must accommodate various tasks that take place in a conference room. The IES
Handbook recommends 30 fc on the workplane and 5 fc for vertical llluminance.

Luminance: There should be a blinds system which reduces luminance ratios from the outside objects compared to
inside surfaces. This is particularly important during video presentations.

Glare: It is important that there is minimal glare from daylight and luminaires.
VDT: Itis recommended that there be no more than 5 fc of vertical llluminance on the projection screen. The

conference is not equipped for video conferencing. Veiling reflections of highly luminous objects are problematic for
laptop screens and should be avoided.
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Accent Lighting: Accent lighting should be used to highlight various displays on the walls.
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Color Appearance: The space should have a high CRI. The dark wood furniture will look best under a warm CCT.

Psychological Aspects: Peripheral lighting emphasis is needed to help create an impression of pleasantness and assist
with visual clarity.

Appearance of Space and Luminaires: Conference Room #1 and #2 need to function coherently both alone and
together. This applies for controls, lighting aesthetics and performance.

Controls: To allow for several scenes, the luminaires must be dimmable and tied into a control system capable of

programmable dimming. There must be at least two control devices in this space since it is less than 10,000 SF (ASHRAE
90.1).

Power Allowance: According to ASHRAE 90.1, 1.3 W/SF is the maximum allowable.

Reflected Ceiling Plan

See the lighting plan in the electrical section of this report.

Details

The projection screen and mechanical partition exist in the original design.

Performance data
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Bs.z Bz.e Es %5.7 B4.6 4.z 45 wele 4.2 a2l wali| Bzl B2z W1 k-1l k-l Bo.1 W14 Bz.e ez W *E.E'?.-J ®1.3
&
5.7 4.1 27 gls Ts.e Tsor Bole Tinlz a7 B ezom| ez . wzorou Lz ELL % TEol sl Tzos Tl el
| | &
— — — 3
ta O 1 4.5 %4 %4.5 %3.7 Ba.s 3.3 1.0 %oz hs.i woor 1 31 %Bl.6 1.5 Bz.o Ba.w '34.?%'34 2
-] =} @
Lo.s %7.s B1.s %z.oe Mar %M1z %1.0 %l E
(L1} s} [ns] [nn} [na} [ma}
“ar %61 %oos %wroo %3 %zz M %oe %elo
Note: The above values are presented in fc.

The following vertical illuminance grids on the projection screen wall show the effects of changing the scene from a

Night Conference to a Video Presentation.
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Night Conference
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Video Presentation

o
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Design Criteria Satisfied:

The solution meets the design criteria for illuminance and luminance, as demonstrated in the preceding images. In
addition to this criteria, the following shows how other design criteria are met:

llluminance: The illuminance criteria are satisfied with this design. As seen in a preceding image, the 30 fc
criterion is satisfied. With the contribution of daylight through the windows, the lamps in select zones can dim
and the work plane still maintains compliance with the design criterion.

Luminance: During video presentations, the blackout window shades are programmed to be closed.

Glare: During normal day conferences, the blackout are programmed to be open, but can be closed manually.
The high ceiling height and careful aiming of wall-washing luminaires reduces glare in the space.

VDT: Regarding vertical illuminance, technically the criterion value of 5 fc is not satisfied. However, 8 fc though
not completely ideal, is sufficiently small enough to view video presentations clearly.

Accent Lighting: The wall-washers accent the interior walls, some of which feature large artistic depictions of
maps and other aquatic themes.

Color Appearance: All the lamps in this space have a high CRI and 3500K CCT.

Psychological Aspects: Peripheral lighting helps contribute to the feeling of pleasantness and assists with visual
clarity.

Appearance of space and luminaires: The control system is versatile. It allows the space to function as two
independent rooms or one, large conference room. More information is presented in the controls section of
this report.

Controls: (see the following discussion)

Power Allowance: (see the following discussion)
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Renderings and Images:
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Power Allowance:
Luminaire # Number of ballast input
Space Usage Type Luminaires Ballasts watts feteliiats
Wall-
Wash J 15 1 49 735
Cogference Downlight K 10 1 125 1250
°°M I "bownlight L 18 1 49 882
Conference Room Total Watts Sum: 2867
Space Square Feet: 2542
Actual W/SF: 1.13
Allowable W/SF: 1.3
Acceptable
Controls

The space will be controlled by a Lutron system as shown. For more system information, see the “Controls” section of
this report.

Examples of scenes are:

PRESET SCENE SCHEDULE
Schedule For: Conference Room
Lighting | Luminaire | Load Day Night Vldeo. Entertainment | All Off
Zone Type(s) Type | Conference | Conference | Presentation
1 J CFL 100% 100% 50% 100% 0%
2 J CFL 100% 100% 50% 100% 0%
3 J CFL 100% 100% 0% 100% 0%
4 K Fluor Photosensor 100% 50% 50% 0%
5 K Fluor Photosensor 100% 50% 50% 0%
6 L CFL Photosensor 100% 0% 50% 0%
7 L CFL Photosensor 100% 100% 50% 0%
8 L CFL Photosensor 100% 50% 50% 0%
9
10
11
Window Shades
Closed -

1 Open Open Blackout Open Open
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Closed -
2 Open Open Blackout Open Open
Room Partition
4 ‘ | User User User User User
Projection Screens
6 Up Up Down Up Up
7 Up Up Down Up Up
8
9
10
11
12
Note: See the following explanation regarding how the Room Partition status affects the controls.

The Conference Room can act as one large, continuous space, or, when the partition is used, it can be subdivided into
two smaller conference rooms. For the sake of discussion, the northwest space is Conference Room 1 and the southeast
space is Conference Room 2.

There will be two Grafik Eye wall controls in the Conference Room (one in Conference Room 1 and one in Conference
Room 2). A partition sensor will determine if the mechanical wall partition is open or closed. If it is open, then both
Grafik Eye wall controls will control the whole space. On the other hand, if the partition is closed, each Grafik Eye wall
control will only control the space in which it resides. Therefore, if the partition is closed, users cannot change the
preset scenes or manual settings in the opposite conference room. Similarly, photosensors and occupancy sensors will
only control the spaces in which each resides. This control setup is valuable because it saves energy by turning off
unneeded light in the opposite space (if only one half is used). It also prevents users from inadvertently controlling
lights, projection screens, and shades in another space. This system shall be installed according to Lutron’s
recommendations.
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Space 4: Facade

Spatial Overview

The Entry Pavilion is the main entrance and exit point for most building users (Figure 24 and 28). During cruise
ship boarding, people climb the stairs or take one of three elevators to the second floor and cross the bridge to the
Lobby (Figure 25 and 26). People leaving a cruise exit the lower retractable bridge, which leads to the first floor of this
2-floor Entry Pavilion (Figure 27).

The Entry Pavilion itself is a large, 2-floor outdoor space with a bridge. It is completely open to the outdoor
environment. Extended lighting analysis will be focused on how the fagcade appears. The scope of analysis will not
include the tasks of people using the Entry Pavilion because the scope of this analysis is the fagade.

Finishes

The first floor facade is rugged concrete, which blends into the concrete pier. The second floor features a blue
vertical-ribbed metal wall system. The Pedestrian Bridge is constructed with steel trusses and rests on concrete
columns. The roof of the Pedestrian Bridge is ribbed metal and rests on steel columns. The overall feel is exposed
structure and ruggedness, except for the finished brick floor near the elevators.

Materials

Floor: Red Brick — Reflectance: 37% (Assumed)

Facade: Blue, vertical-ribbed metal — Reflectance 25%
(Assumed)

Facade: Concrete — Reflectance 38% (Assumed)
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Truss: Painted Aluminum — Reflectance 48% (Assumed)
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Plan and Section Drawings
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Luminaire Schedule

Luminaire Luminaire Luminaire
Graphic Type Description Manufacturer Catalog
Number
Features rugged extruded
aluminum cylinder with 3/16" end
plates with rigid, extruded high
M purity aluminum with clear Elliptipar M160-35-X-06-
anodized specular finish A-000
reflector, superior asymmetric
distribution.
Luminaire Schedule (continued)
L. Lamp .- .
Luminaire Lamp Lamp Catalog e Design CCT CRI Volts Mounting
Type Manufacturer Lumens | Lumens
Number
(1)35W | CDM-T Can;':;ver'
M Philips Ceramic | 35W/830 3300 3300 3000 81 120 Mountin
MH T6 ICT Sore &
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Luminaire Schedule (continued)

Luminaire Ballast Number of el Input Line
Type Manufacturer Ballasts SLELE Watts Amps Note
yp Number P
M Advance 1 71A5F',005' 55 1.5
LLF Table
Luminaire . Maintenance " Total
Type BF Cleaning S LLD LDD RSDD LLF
12
M 1 v 0.90 0.6 0.95 0.51
month

*Assumes Very Dirty Dirt Condition

Mounting Notes

Luminaire Type M will be mounted so that it washes the desired surface. There are two mounting scenarios: mounting
on concrete and mounting on the steel truss system. In both cases, Elliptipar’s mounting accessories suffice. The
luminaire will be mounted at the end of a cantilever beam that extends perpendicular to the surface. The luminaires are
to be cantilever-supported according to the manufacturer’s recommendations on the cut sheet.

Design Criteria

llluminance: llluminance levels are not critical for this fagade lighting. There are llluminance recommendations for the
Bridge and Stairs, but this is not in the scope of the exterior analysis.

Luminance and Accent Lighting: Visual clutter should be avoided. Only key architectural features should be
illuminated.

Color Appearance: CCT should be the same for each architectural feature.
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Psychological Aspects: The Cruise Terminal is located very near a major public park in Norfolk. There are many festivals
and special events in this park each year. It is to the City’s advantage to make this area spectacular. The building should
be illuminated in a way that emphasizes the architectural and structural elements. Creating visual interest is critical.

Appearance of Luminaires: The luminaires should appear industrial and durable. Large luminaires are acceptable
because of the large building and ship scale.

Controls: The lighting should have controls so that the Owner can turn the accent lighting only when desired. The safety
lighting needs to be on according to code, and this light also allows security cameras to work properly.

Lighting Plan

See the lighting plan in the electrical section of this report.

Performance data

Design Criteria Satisfied:

The solution meets the design criteria for illuminance and luminance, as demonstrated in the preceding images. In
addition to this criteria, the following shows how other design criteria are met:
¢ llluminance: Not critical for the scope of this project.
e Luminance and Accent Lighting: Visual clutter is avoided by accenting the horizontal architectural elements
relatively uniformly.
o Color Appearance: All the lamps in this space have a high CRI and 3000K CCT.
e Psychological Aspects: The design emphasizes two horizontal elements: the concrete fagade of the first floor,
which acts as a visual foundation for the glass Lobby area, and the pedestrian bridge truss. Since the lobby
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curtain wall is made of glass, light escapes from the Lobby’s surfaces into the environment. This adds visual
interest, especially when the Lobby’s color-changing LED cove lighting is activated.

e Appearance of space and luminaires: The luminaires do not themselves appear industrial. Instead, they
functionally provide light which achieves the desired psychological effect.

e Controls: (see the following discussion)

e Power Allowance: (see the following discussion)

Renderings and Images:

The following illuminance grid shows that the horizontal uniformity of the concrete wall is relatively uniform, except for
the very top of the wall. Despite this non-uniformity at the top of the wall, the design is still successful in achieving the
desired psychological effect.

-y ﬂ-.;‘wjﬁaﬁ

W B i T T

Power Allowance:
Luminaire # Number B.allast Total | Linear
Space Usage .. of input W/ft Code
Type Luminaires Watts | Feet
Ballasts | watts
Wall-Wash M 18 1 55 990 198 5 Acceptable
Facade
Wall-Wash M 14 1 55 770 158 | 4.87 | Acceptable
Controls

The space will be controlled by a Lutron system as shown. For more system information, see the “Controls” section of
this report.
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Emergency Lighting

The scope of this project does not include emergency lighting or controls. However, an interface can be used with the
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Lutron controls to make some lighting emergency powered. The current design does not have any lighting loads on a
designated emergency panelboard, however. No emergency system panelboards or circuits are shown, as these are
outside the scope.

Controls

The following control information is based on the GRAFIK Eye Designer 7.1 by Lutron. The solution consists of one
system (New System 1) which controls all four spaces, a timeclock and system interface, and PC programmable main
units. This solution provides panels and controls for both 120V and 277V loads, including the interface for the color-
changing LED systems. While the GRAFIK Eye Designer was set to “Balance loads most effectively,” it still recommends
that 7 panelboards be installed. Even though this would not be the most efficient or cost effective design, for the sake
of this thesis project, the GRAFIK Eye Designer 7.1 recommendations will be used.

The existing panelboards are as follows:

Existing Panelboards
Panel Name Type Voltage Locations Served
ELPLA Dimming 120 Waiting Area, Lobby
Lobby, Conference,
LPL3 Dimming 120 Waiting Area, Waiting Area
(LEDS)
HPL3 Switching 277 Waiting Area, Conference
EHPLA Switching 577 Conference, Waiting Area,
Facade
ELPL2 Dimming 120 Facade
EHPLP Switching 277 Facade
EHPL2 Switching 277 Facade

The Lutron GRAFIK Eye Designer solution recommends the following panelboards:

Lutron GRAFIK Eye Designer Solution

Panel Name Type Voltage Locations Served
Panel Unit1 | Dimming 277 Waiting Area
Panel Unit 2 | Switching 120 Waiting Area
Panel Unit 3 | Dimming 120 Lobby
Panel Unit 4 | Dimming 277 Lobby
Panel Unit 5 | Switching 120 Lobby
Panel Unit6 | Dimming 277 Conference
Panel Unit 7 | Switching 120 Facade

The scenes for the fagade lighting are linked to the system time clock, and can be overridden by the owner in case of
special events.
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Panel Unit 1 Panel Unit 2
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Lutron cakie GRX-CEL-4EL
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Shade Control 1
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Note: The line diagram above indicates more panels than actually will be used. For more information, see the
“Electrical” section of this report.

The following load summaries show the Lutron Zone number, which corresponds to the panelboard schedules in the
“Electrical” section of the report.
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Waiting Area / Ticket Queuing Summary Load

[ =P Furt 1 S
2Lnsauc

Lutron Customer Circuit

Zone Customer Zone Zone/ Circuit Description Voltage Load Type Actual Load (W/VA)

Al-1 1 Wall Washing 1 27V FL - Hi-Lume 1610

Al-2 2 Ticket Counter 2 27N MHN [/ HPS 1890

Al-3 3 Ticket Counter 3 27 MHN / HPS 150

Al-4 4 LED 4 120V Non-Dim 1740

Al-5 5 Ambient 3 27V FL - Hi-Lume 1488

Al-6 5] Ambient 6 27V FL - Hi-Lume 1488

Al-7 7 Armnbient 7 27V FL - Hi-Lume 1488

Al-8 3 Armnbient 8 27V FL - Hi-Lume 1488

A2-1 9 Armnbient 9 27N FL - Hi-Lume 1302

A2-2 10 Ambiant 10 27 FL - Hi-Lume 1118

A2-3 11 Ambient 11 27 FL - Hi-Lume 1116
Waiting Area - Shading Summary Load Schedule

Lutron Customer Circuit

Zone Customer Zone Zone/ Circuit Description # Voltage Load Type Actual Load (W/VA)

A3-1 1 Shades (No Connection) 1 120v Sivoia QED Shades / (No Connection)

Frojection Screens

Lobby Summary Load Schedule

Liitron Customer Circiit

Zone Customer Zone Zone/ Circuit Description # Voltage Load Type Actual Load (W/VA)

Ad-1 1 Ambient 1 27V FL - Hi-Lume 390

Ad-2 2 Armnbient 2 27TV FiL - Hi-Lume 383

Ad-3 3 LED 3 120V MNon-Dim 576

Ad-4 4 LED 4 120V Non-Dim 562

Ad-5 5 Accent 5 1207 Incandescent 200

Ad-6 i Task/Ambient i 27V FL - Hi-Luime 1000
Conference Room Summary Load Schedule

Lutron Customer Circuit

Zone Customer Zone Zone/Circuit Description # Voltage Load Type Actual Load (W/VA)

A5-1 1 Wall-Washing 1 277V FL - Hi-Lume 294

A5-2 2 Wall-Washing 2 277V FL - Hi-Lume 294

AS-3 3 Wall-Washing 3 27 FL - Hi-Lume 147

AS-4 4 Ambient 4 27V FL - Hi-Lume 750

AS-5 5 Ambient 3 27V FL - Hi-Lume 500

AS-6 6 Ambient 6 27V FL - Hi-Lume 196

AS7 7 Ambient 7 27V FL - Hi-Lume 294

AS-8 3 Armnbient 8 27V FL - Hi-Lume 343
Facade Summary Load Schedule

Lutron Customer Circuit

Zone Customer Zone Zone/Circuit Description # Voltage Load Type Actual Load (W/VA)

Ab-1 1 Wall-Wash 1 120V MNon-Dim 594

Ab-2 2 Wall-Wash 2 120V MNon-Dim 594

Ab-3 3 Wall-Wash 3 120V Non-Dim 462

Ab-4 4 Wall-Wash 4 120V Non-Dim 462
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Lighting Appendix

Cut sheets: Luminaires
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Putting Technology in a New Lite.”

DESIGNER DX SERIES

Decorative Low Bay

A Decorative Low Bay

That Is Truly Unique

The 4 Lamp DX Series from Sportlite com-
bines flexibility with designer looks. A variety of
fluorescent lamp choices, reflectors, mountings,
lenses and accessories allows greater flexibility
in meeting vyour specific lighting needs.
Standard features include instant-on 2-level
"stepped” dimming, low heat and a cast alu-
minum ballast housing in your choice of white,
powder coat chrome®, or any standard “RAL
color* (*for an additional charge). It can be
ordered with full dimming capabilities as well
as emergency ballast backup. Combine all
these features with Sportlite’s unmatched quali-
ty and vou will realize that we are truly “Putting
Technology in a Mew Lite”

% gl e P B A

=

Standard Features

B Cast Aluminum Ballast Housing

B Flow Thru Venting for Cool Operation
B White Ballast Housing

B 2 Dome Styles

W 2 Level "Stepped” Dimming

B 3 Mounting Styles

B 2 Lamp Choices

B "Smart Sensor” BallastTechnology

Optional Features

B Full Dimming Ballasts

B Emergency Ballast Backup

B 2 Lens Styles

B Wireguard

B Safety Cable

B Parabolic Louver

B Choice of Colors - Custorn Colors Available

W Pendant, Curly Cord, Straight Cord or
Hook Mounting

B AccentTrim Ring - Custorn Colors Available

SPORTLITE, INC.  Tel: 623.930.0074 Fax 623.930.0045 601 North 44th Avenua Suite 102 Phoenix, AZ Bi42  wwwi.sportlite.com
Ro4foe
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Input Watts w4 Lanps

B 47 Watt Limy = 151 Watts
B 32 Watt Lamp = 115 Watts
B 26 Watt Lamp = 94 Wiatts
Total Initial Lumens

B 42 'Walt Lamp = 12,000

B 37 Walt Lamy = 3,600

B2 Watt Lamy = 7,200
Lumen Maintenance
| I

Color Rendering Index
LY

“Putting Technology in a New Lite. ™

Available Lamp Golors
® 300K, J500K, 4100K

Lamp Life

B 15,000 hours {10 hows/start)

B 12000 hours {3 hows/start)
Electronic Ballast Ratings
® 95 Ballst Facr

® .99 Fowar Fartar

Lamp Base

m GX240-4

Weight

n 120k

18" Aluminun

1" Aluminun

IIS LISTED

SPECIFICATIONS

z1” Dismond

18" Diamond v
3 Dirop Lens

Ordering Information (Example — DX4-T42-41K-21AL-21 DLCP-120-251-3PEN-SC)

WEH B Pendariby Ciken

Series Lamp Type Lamp Colar Dome Type Lens Type Voltage  Switching
Ly rry Crrl LIl T ITT1T1] 1171
EEE ] TH MW k| | 1L 1 Spum Sninm TEOLPE 18 Do Chzar PETE Lot more & m 18 1 Switeh Leg
Hlmp T o 14FF 16 Poky Prismaiie fnnn-Flund) 1E0IPF 18 Doop Puly Prismic e morea. 277 1 2 Smitch Loy
[2-En T4 AW 41K TAFFL 167 Peearl Pubyeabonie (nnn-fluind H0UF 217 Do Dhecr Poly Liews Sawriead
2lamp TS 17 Wit E lnid) ZI0IPF 217 Doop Puly Prismetic Lere Said
TCEC-DdN AL S i ZIFLF 217 Flat Lere Poky exionaty
(om (ol PP 117 Poty Prisaiie (i) ZIFLFF 1" Flat Primmatic Pl yesrhnate
TG0 DIFRL 17 el Palyeartoonsie Tiuid TRIA 18 Tim Fing Doky
Com ol TRIALE 16" Fim Fing Onky, Cestum Calor
Tl 21 Tim i ok
TR 21" Tim iy Caziom Cokor
MVE 2 Lot ot i ook itk 42wt b ad 1 e
Maunting Options Emergency Ballast Optiens Dimming Ballast Dptions
CITTT1T] CITTTT ]wo CITT 111l
PEH 34" Ponlant by Oz 4250 T (S04 2008 ee Lanp, 3we-10050 b, £2-1200) I, Sl Dquoces, e DN 2207 Adbvanca, ek VI, 1247w - Tove Laange v 1

P40 WTAI-420, Ore Lang, 32- 1060 b, 4 2w- 1700 |n, £

BPEN2ST BB Pendant, 2 Stmight Mot Campy IR0 WOTAI-160, Fovo Lamp, 42200 I, (1o L,
BPEHEN BV Pedan, 2w/ Swival b Canny P Bodiw B0, To Lamp, 42w-3500 I, Cion Lamp, 423200 |, e
FPEMAET  BVEF Pondun, 4" Simsigh Wk Campy Canzult factry for yuidemce: o compuillity
WPEMASN B Pordan, 4 w/Swival & Canapy Ewarperey balasiz foruse onky with 340" pdat moming
H 37 Wk Honk
L Singn Viresit Cand 6 .
M Wil Accesaeries
H A" Wik ok B Single et Dnd B LE 1 i1l
HM 300" M Hook & M-t Gl 6 Z " Sty Cxk 1o Bl B
Hep 107 W R, Sl Gt Cord i Py L Wire Guard or 1° Dormes monec
HR 3" Mol Haok, i it Conl % Loe i Py il 1 'lh&niflrﬂ_lhw L
BEMFL 304" e Hosk, M-t Cond £ § Lncking Phy 20CWG Wine Gl far 21 Do with Duop Leve
W Whitn Curky Conl & Cabln /110 71 w/ Comepy Fl |I|JBFID€1-1 perawikeh log
B2 luck Culy Col & Cale 110 2w/ Canogey M Dual Murting Crez B~ ]
W Whitn Curky Cord & Cabln (210 4°) w Comnpy i 16 Cll Pernbolic for 11" and 11° Do, While
o] Black Caby Conl & Cabin 2 1o 41w Canopy 1] 16 Call Parnbdie for 10" 217 Dame, Speciler
o 3‘I'Iﬂ1l:|:d.'l'lil I"lﬁl:d:llﬂil:ﬂ'[ﬁ PIBE 16 Call Parabolie for 217 Doma, Gakd
i Skt Cond, Blsck 4" with Cable and Camupy 1168 16 Call Parnbdie for 107 Dumm, Spocader
100N 16 Call Pernbodie for 107 Darm, While
101G 18 Cell Parablie for 107 Dwm, Gokdioan
HOTE €. Eoars b ool wich o leme
wal (1 ]
= Eronal e i Mk B . W Wl B oo M O 1 2 - Dl
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W reserve the right to make changes/deletions/additions without notice. For the latest updates. please see our website.
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SPORTLITE, INC. Tel: 6239300074 Fax 6Z3.930.0045 B01 Morth 44th Avenue Suite 102 Phoenix, AZ B5043  wwwi.sportlite.com
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nghtlng the Wall Large fluted or smooth

{l——————1 Leng Twin Tube Fluorescent

E Mount 1:105cale
3 Lajar 30-55W: 15" (331mm)
1-3/4
™ 1z rmm) B {4drmmy) W BOW: 18° (457mm) Ll
A -
= R
i B |
5 I T
7-718" I (TEmm)
E F
= .
G
. N I )
7T 2718
h [ZDU:nm? .4 h {GBBnJmJ '{
Mounting Plate F Mount
. [ 5]
- T T 7 —
= | e |
314" | |i|
S TTTrrrrrrrrranrri
= L __ Ll | 11— o
f7ii7Emm) o
Specifications
A Integral electronic ballast D Locking set screw H  Aluminum reveal M 78" dia. conduit entries,
(ww for X mount) E  Aluminum yoke plates (Black) 3 total FF rnourt cnky)
B Aluminum canopy/ F Machinad aluminum J  Specuiar exiruded W Conduit {by ofhars)
ballast housing knobs alurninum raflactor O Accessory snap-in
€ Chromea cap nuts o Discast aluminum K Aluminum mounting plats parabolic cross baffle,
and plates L Outletbax (by others) 35" shielding
Finish: Electrical:

Shyle 113 fluted - bright clear ancdized aluminum housing.
Paintad end Flates, yoka and canopy in chaice of silver ar
sami-gloss black.

Style 114 emeoth - semi-gloss white housing, end plates,
yoka and canopy.

Painted surfaces - £ stage pratreatment and electrostatically
applied thermosst powder coat for stable, long lasting and
corrosion resistant finish.

Reflector and internal end plates - extrudad high purity
aluminum with clear ancdized specular finish. AN luminaire
hardwars - stainless steel. Al mounting hardware - zinc or
cadmium plated.

Mounting:

E mount - canopy mounts ovar recessad outlat box.

F mourt - three 7/8" dia. entries in mounting plate with
clearance opanings in cancpy; one front centar, one on gach
end (surface conduit, connactors by others).

Pandant or cantilever assembly ordarsd separately; specify
X mount. Suppliad with remote ballast.

REV. 12108  U.S. Patents 5,434,762 and RE37,310E,

Usg 90°C wire for supply connections.

Intagral alactronic HPF thamally protectad class P ballast
with and-of-life protaction.

X mourt ﬁfor use with pandant or cantilever) furnishad with
remote lecironic ballast. Aluminum ballast enclosure
includes four 7/2" dia. entries and a knockout for accessory
fusz. Maximum wire remote electronic
ballast and fixture is 10' {3m) less length of pendant stem
or cantilever arm.

Oiptinnal alectronic dimming ballazt (B and F mount onlyl;
compatible dimmer switch required {by others)., Consult
sales reprasentative for compatibility and spacifications.
Dimming not available with X mount pendant or
cantilever.

For complete ballast specifications, see Accassorias Saction.
Standard:

UL listed or CSA cerfified for damp lecations.

(Style 114 hex tube model with gasketed lans recommended
for damp lecations.)

Canadian Patent 2,147,106 and foreign.
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4X= Style 113/114

Features

m 4X focuses the light of two 40, 50 or S5W lamps for high
impact wall lighting for retall or large commercia interiors

m Die-cast end piates join at arficulated biack reveals;
machinad aluminum knobs - no axposed fastanars

m ntagral elecironic ballast - dimming, emergency optional

B Accassony snap-in specular parabolic cross baffle

Performance

Two parabolic reflector sections dive light to the botiom of the
wall, An eliptical section shields the .'ar:[o fram nomnal wigm'ng
angles and rediveck its ight to a parabola. Glare is minimize
and a: metry of the beam is maximized resulting in high
beam efficiency and superior surface unibormity.

For complete photometiics, see www.elliptipar.com

elliptipar
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To Order

4Xz Style 113/114

To form a Catalog Number Project: | Typa:
|| |D| |'D| |u 5 Finish Accessories
2 3 4 13 7 B opw113F0tad Style 114 Smocth Order separately. See Accessories Section for specifications.
01 = Bright alumlnurn = Sami-gloss whits ,—| ,—| )
= < housing hear housing. and plates vex a6 = Cantilevar, 38" (215mm) sethack,
1 Source end plates, ;«}ke and yoke and canopy | (X mount remote units only)
F = Long twin tube compact fluorescant oy 2NORY 00 v Dl 0=UL
91 = Bright al %0 = Custom RAL or i J=CEA
housin computer matchad A . il
2 Style semi-gloss black and color to ba specifiad, 02 = zemi-gloss
- plates. yoks and consult sales 'f-_hlte ru'-- “
113 = Large fluted surface, integral ballast canopy representative 07 = silver \/
114 = Large smooth surface, integral ballast 08 = semi-gloss
. . . . il - black
Nota: penda@ntbcgruggpulewer munted units furnished with 6 Voltage/Ballast
Clactronic * Dimming + VPJ(l:l l:“:l = Double stem wallwash pendant,
1 = 120V T = 120v | (X mount remote units only)
2 = 77V Vo= 27V 0=LUL =
W T 3 _ 247V {Canadal = .
2 247V (Canada) i J =CSA Lengin _”,
| Lamp Wattage (s=a chart) * X maunt furnished with remate slectronic ballast. ‘ Length in inchas DD;%
Lamp Confi +Dimming not available for use with pendant or cantilever (X mount] - (60" (1.5m) manc) ,Oie T
conault factory for alternatives. Availability for wattages and volages _ |
L1 = Single-lamp croes section . e R waries with ballsst manufacturer and confrol type - see 02 = ngl QIOGS whita 1
X2 = 4X® (dual-lamp) crogs section (not available for S0W) woww.lliptipar.com for dimming spacifications and limitations. o7 = 6—"3'
08 = ssml gloss black '61111:
Lamp | Single-lamp section | 4X® duallamp section |
Wattage| Code | Lamp | Gode] Lamps 7 Option (S== Accessories Section for spacifications) Note: For slopad cailing pendant, cansult factory.
Long Twin Tube Compact Fluorescent fiI— 00 = No options
' 34 L139 | 1xFT36-300M/2G11 | X239 | 2xFT36-30W,/2G11[  0E = Remote emargency battary pack maximum distanca ABLOOOED = Snap-in parabolic cross baffle,
30 (L1380 | 1 = FTA0WEGETT | X240 | 2= Fraow2atl Hoogl -d??.ﬁﬁgptaﬁ'fa[gg?ﬁﬂf 15 5 (1.6m). For use with specular aluminum,
= =T , » 357 shicldin
w ?9 L150| 1x FTEQWI'IZG” X250 2x FT5C_)."\'.-I2G‘ ! XX = For medification not listed. include detailed description. 9
35.1 55 |L155| 1xFTo5W2G11 | X255 | 2x FTEaW/2G11 Consult factory prior to specification. W
80 |L180| 1 x FTS0W/2G11
Far co iete la and ballast information, 593 AcCeEECries Section. -
CEeraers e i bbe Tamp coler = S00CK 1 E0s CRL 8 Standard ﬁFKﬂ'ﬂ'ﬂll_ll = Ballast fuse kit
0 = UL, Underwriters Laboratories 0=UL Gf’ﬁ?
— J = CEA Canadian Standards Association J =054
4 Mounting
E = Extarnal yoka on ceiling cancpy. Mounting plate Example

fastens over recessed outlat box (by others).

Extarnal yoka on ceiling cancpy. Mounting plate with
(3) 7/8" dia. antries, one on front, one on sach end for
surface conduit (by othars).

Extarnal yoka for use with accessory pendant or
caniiigver mounting assemioly {order separately)
Note: furnizhad with remote ballast.

F

REV. 7/07

elliptipar

F113-L150-F-01 -1 - 000

Large fluted modal for use with one 50W long twin tube

compact flusrescent lamp. Extarnal yoka on canopy
rlgﬁt

mounting plate for su rfaoe conduit (by others). Bi

alurminurm housing/reflactor, sitver end plates and canopy.
Integral 120V alecironic ballast L

siris raflactors ars fradar
red by spplicable p

hons superesds sl poar

'-:e alliptipar.

elliptipar
114 Bostcn Post Road, West Haven, Connecticut 02518, USA
Voica 203.25341.4455 © Fax 203.831.4464 « www.alliptipar.com

te and patente pendng
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Dater

Tipe

Firrny Marre:

Project

40° Spread Lens

ColorReach Powercore

Mext-generation LED floodlight for signature fagades and structures

CiolorReach™ Powercore, our flagship. high-
performance exterior architectural flocdight,

iz the first LED fixture powerful encugh to
brillizntly and dynamically illuminate large-scale
architectural fagades. ColorReach Powercore
combines 2l the benefits of LED-based lighting
and control in an elegant fooure specifically
designed for large-scale installations, such as
commercial skyscrapers, casinos, bridges, piers,
maiblic monuments, and themed attractions. Vith
unprecedented lumen output and light projection,
this powerful fixture represents the next
generation in exterior illurmination.

= Integrates Powercore® technology —
Powercore technology rapidly, efficiently,
and accurately controls power output o
ColorReach Powercore fiooures directly from
line volizge. Philips Data Enabler merges
line volizge and conorod data and delivers
them to fodures over a single standard
cable, dramatically simplifying insallation and
lowering total systern cost.

*  Unparalleled light output —With an output of
owver 5,000 lurmens, light projection of ower 500
feet, and a 5° native beam angle, ColorReach
Powercore is the first fivoure to offer
legitimate LED-based illumination of large-scale
structures and ohjects.

= Wersatile optics — Exchangeable spread lenses
of 8% 13% 23° 40°, 63", and an asymmetric
5* % 17° support a variety of photometric
distributions for a rultitude of applicatians,
including spodighting. wall grazing, and
asymmetric wall washing. Bezel and gasket ship
with spread lenses for easy user installation.

= Saturated. cost-effective color — High-
performance LEDs offer rich, saturated
color at significanty less cost for installation,
operation, and maintenance than traditional
light sources.

= Simple fooure positioning — Rugged, slim-
prafile mounting bracket allows simple
positioning and fixture ro@tion through a full
360" Side locking bolts reliably secure ficture
with sandard wrench.

OB
AT |
mﬂ-ﬂ}ﬁh—\ '|I
_ fdin
A Cosem
N
Tin - A pm=)
[ T | i_ T
15k _|
m”‘}_ | &in
[LEET==
M
ST

Universal power input range — ColorReach
Powercore accepts a universal power input
ranga of 100 1o MOVAS sllowine the

ange of 100 oo 240YAL, allowing the
installation of multiple units in 2 continuous
run.

Industry-leading controls — ColorReach
Poweroore works seamlessly with the
complete Philips line of controllers, including
iPlayer 3 and Light System Manager, as well as
third-party DMX controllers.

For detailed product information, please refer
to the ColorReach Powercore Product Guide at
wwnw colorkinetics.com/lsirgb/colorreach!

PHILIPS
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Specifications

Due to continuous improvements and innovations, specifications may change without notice

Item

Output

Electrical

Physical

Certification
el

o Jatedy

1 Lumen measurement complies with [ES LM-79-08

t See ColorReach Powercore Product Guide for specific applications

Specification

D____ A__l_

L& T Angie
Lumenst

Color Range

Mixing Distance
Lumen Maintenance
Input Voltage

Power Consumption

Interface
Control System

Dimensions

{Heioht » Width x Danth)
{Heught x Vudth x Depth)

Effective Projected Area
(EPA)

Weight
Housing

Lens

Fixture Connections

Operating Temperature
Humidity

Maximum Fixture Count
Per Data Enabler
Certification

LED Class

Environment

Details

40

5,200+

16.7 million additive RGB colors; continucusly variable intensity
50 ft (15.2 m) to uniform light
90,000 hours L50 @ 25° C
100 — 240 VAC

290 W maximum at full output, steady state
Data Enabler (DMX or Ethernet)

68,000 hours L5p @ 50° C

Philips full range of controliers, inciuding Light System anager,
iPlayer 3, or other third-party DMX control sources.

205 x289 x48in (521 x 734 x 122 mm)

042 m?

75 1b (34 kg)
Die-cast aluminium, powder-coated finish
Tempered glass

Integral male / female waterproof connector,
6 ft (1.8 m) leader cable

-40° - 122° F  (-40° — 50° C) Operating
-4°—122°F (-20° - 50° C) Startup
0 — 95%. non-condensing

5 —100VAC 11 - 220VAC
6 - 120VAC 12 - 240VAC

UL/ UL, FCC Class A, CE, PSE

Class 2 LED product
Dry / Damp / Wet Location, IP66

@

LITED

FE (e ®

Photometrics
40° spread lens

Polar Candela Distribution
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(=1] 50° 0 225 44 675 90
0 [ 4486 | 4468 s40a| 48] 4408
T44 a0 5| 4280 | 4417] &417| 4410] 4412
1485 15| 2053 | 2077 %23 3089 30m
k 70° 25| 1381 1390 1433| 1477 1483
2233 35| a7 a1 e as s
e 5| 1tz w7 i@ 8 e
2577 55 a2 84 @ 75 ™
g5 30, 32 B 40 4
1 75 7 8 13 18 18
I I
466 o/ 0 0 o o @
VADT 107 20° 30° 40°
H-0°H H-%0°H
llluminance at Distance
Center Beam f Beam Width
) 279k 188 19%
45t
ae 704 S6k 59%
i Mk a4k 88k
ot 174 Nk 1846
- 1 14k 1474
i ELS 16k 1776
67 ft (204 m)  WHorzSpread: 90.4°

1 fc maximum distance

For lux multiply fi

by 107

LED Lumens

RGB

2418

[llVert Spread: 38.6°

Watts
146

Efficacy

16.56

w4

No lens, half unit
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ColorReach Powercore
includes 6 ft (1.8 m) leader cable

Replacement Leader Cable

Replacement Leader Cable

ColorReach Powercore
Spread Lens with bezel

Diata Enabler
Light System Manager
iPlayer 3

ColorDial
Synchronizer

Multi Synchronizer

Type ltem Mumber
UL/eUL and 12300001300
CE/PSE
UL/EUL 6t (1.8m)  108-000043-02
CEPSE.6f (1.8 m)  108-000043-03
13 120-000068-00
23 120-000068-01
407 120-000068-02
63° 120-000068-03
5 x 17° 120-000068-04
8 120-000068-05
DMX 106-000003-04
Ethernet 106-000003-05

103-000015-00

M_A. Power Cord 103-00001%-00

Europe Power Cord 103-00001%-01

103-000014-00

103-000001-00

Philips Color Kinetics

3 Buriingion Woods Drive
Burlington, Massachusetts 01803 USA
Tel 888 FUllRGB

Tal £17 4727329000

L= e i e Ry

Fax £17.423.9998
www.colorkinetics.com

910503700453

910503700454
910503700506

910503700507

910503700509
910503700510

910503700511

910503700064
910503700221
91040332711
9105037003592

910403326501

Polar Candela Distribution
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ceo l 0 225 44 675 90
0 [14ad
1 0 5 o e e mee me
15| 2| e ema ms em
wan me 25| M8 1m0 W M8
35| 18 Wz M 1 18
T8 P o 106 e Ma 1M
SR584 55 o 0 [ [+ [
es| o o o o @
123.730 75 L ] ] o L]
R | )
148476 E51) [ [ [ [ [
WA 100 W ki 400
W-0FH W-5%°H
llluminance at Distance
CaolarReach Powercore fixtures PP n s
Lolorieach Powercore ftures Center Beam fc Beum Wik
are part of a complete line-voltage )
system which includes fixtures and: 4k St e AR
a8 2,320 fc 7t B
* One or more Data Enablers. 40t e 108 128
1k s PR e
* Any Philips controller, including 6k 580 fc 13 16k
Light System Manager and iPlayer 3, Wk M 176 20&
or a third-party DMX controller. e =8ic 20k 13k
+ One 6 ft (1.8 m) leader cable to
( ) N 385 (117.3 m) CHore Soread 56
connect each fixture to a junction ) ) !
1 fc maximum distance =~ DEVetSpreats s
box or Data Enabler.
For detailed product information, please LED Lumens Watts Efficacy
refer to the ColorReach Powercore RGE 2672 146 17.96

Product Guide at
www.colorkinetics.com/ls/rgb/colorreach/

£
Half q:[

Copyright © 2008-200% Philips Sclid-State Lighting Soluticns, Inc. Al rights reserved
Chromacore, Chromasic, CK, the CK loga, Color Kinetics, the Color Kinetics logo, ColorBlast,
Color8laze, ColorBurs, ColorGraze, ColorPlay, ColorReach, DIiMand, Essentialvhite, ey, iColor
iColor Cove, Intellivvhite, Vv, iPlayer, Light Withaut Limits, Gptibin, and Powercares are either
registered trademarks or trademarks of Philips Solid-State Lighting Sclutions, Inc. in the United

States and/

or other countries. All other brand or product names are trademarks or registered

trademarks of their respective owners. Due to cortinucus improvements and innovations,

specifications may change without notice.
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ASPECT VERTICA L EP-17 METAL HALIDE

ASPYV
ED-17 MH

APPLCATION:
Retail and commencial accent and display lighting

CONSTRUCTION:

Diecast aluminum lamp heusing with no exposed
hardware

Extruded aluminum ballast housing

Screw on/off lens cartridge holds up to 3 forms of
medic

Fowder coat paint

OPTICS:
High performance faceted and peened specular
aluminum reflector

Specially designed for ED-17 lamps in wide choice
of beam spreads
Q0 tilt, 3587 rofation

Voreml iemine anale indieatar
VIO QIMInG angie IRGICAIoT

locking vertical adjustment

MOUNTING:
Available for frack, canopy or busway

LABELING:
UL and CUL listed

PROJECT:

TYPE:

T = >N
Y \
T | 3
f \ 9
— N,
T 1 _ L ! i
[

[ 5 —3]
[ =

ELECTRICAL

Lamping
7w 100w
Input Input
Ballast wotts  Amps* | wats  Amps*
Electronic 120w

7967|110 .90
7 | 7929|110 41

*Data is for open circuit current

ED-17 medium base metal |'|-:|IidE| Tl and 100w

Amerlux rassrves the righi to change details that do not
affect overall function and F—:u[almunca.

| Model| Wertoge | Lamp Type | Bllast | Finih | Mowning |
I B I B

Track

A
s

pact is also available for use with PAR3E CAMH lamps.

sp:—:i!:ic Aspact sl,:e:i[ic-:!i-:n sheats for details,

ORDERING INFORMATION:

AMERLUX'

UGHTING SOLUTIONS

ADAPT. ABILITY"

R P——
[ [Reeee

ASPY 70 17 -ED-17 E - electronic  WT - white TN - Global Teir 120 120 CL- speot GOLD - ferric gGH
100 textured TR - Global Zeir/Znaut 120w 77 INF - narrewy Hoed opfic reflactor
BT- Hack T2 - Global 3eir 120w FL - floed HEX - hawcsl| lowver
tdurad N2 - Glohal 2eie/ Zneut 277 WAF - wids flood (1" % Vel
ST - siboer - canopy Sl - linzar spread  SM - snoat, 17 length
teurzd B - busway |spacify finish)
I CCL - Clamp
Toiher TR i
=

Ecample: ASPY-70H FEWNVTMNE- 120FL

|C:|1 #:

Amerlux, LLC. « 23 Daniel Road East, Fairfield M) 07004 « T: 973 882 5010 F:

Q73 882 2605 « www.amerlux.com
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ASPV
ED-17 MH

[ =l

TYPE:

,-‘-; | 1

@

Complete photometric data ({Lles Tormal) avalkable upon request,

AMERLUX
WGHTING soLaTIorNS
FIXTURE DATA: For 100w data, multighy by 1.5
7O0W ED-17 MH
Parrow Flood
Chstributicn Distribution
-.ldn-'."r: m L@ S0 00 OD
{75 175 7
LI . .
180004 T en 120 A0 &0
Vo < i " i i .\{J
\ X N5 [ PT W P
38000 1300011 A000F 17 \_
\ Y \ \,
\ Py \ = '|' N
saooof 0 ag 190500 -1 Yo 1200001 Y0
o 15 0 15 ] 15
Candslas ot Madir Cardslaz ot Madir Candelas at Madir
Deg Candsla De Candela Deg Candela
[i] 53602 é U318 [4] 11514
5 23791 5 14724 5 10441
15 1020 15 2722 15 4048
25 513 25 A03 25 01
35 419 a5 440 a5 499
45 175 45 201 a5 27

Wids Fload
Diistributicon
T 0
ML 75
0
’_/
45
2700 1
\.
4650 lag
) 5
Candelaz at Madir
%: Candelﬂ
[ 4544
5 4450
15 3193
25 1640
a5 746
45 283
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APPLICATION DATA: Notes and Definitions:

Beam spread 15 fo 50% center baam candlepower (ZBCP),

D=Cristance o floor ar weall.

FC =Foctcandles on flecr ar wdl at center beam aiming location.
L=Effacitee Wisud Bzam length In fest (50% o maxdmum foctoandle level].
W=Efleciiva Visual Beam width in fest (50% of masmum fochcandle level|.
CB=Dislance across of down to center beam locaticn,

"
-
-

F—gmm-

f’!\'. I Asmetmm el ?\ B Ao N = N\ LTy S TR Y h—h A A b
: W l‘\lllllllj ."\IIHI? 1.’\.:. LY [ W l_\.lllllllj Wltll: 1-‘-‘.: 1 A U =ImiT f'lllj e i \" g s |H fall =4
i Harizenial N Harizontal ! Vertical &:;% Vartical
Focteandles i Focteandles ' Foctcandles ' Footcandles

D FC L W D FC L w B D FC L W (B ] FC L W  CBR
— 500 a7 10 10 001317 1.7 1O Z0 o FAA T 10 a4y 3.0 3823 04 05 18
Q 7.5 Q54 1.2 1.2 F5 585 1B 13 40 400 4346 25 1.3 48 A0 2183 Q8 07 23
) 00 53 1.5 1.5 1000 327 23 19 40 S0 284 30 14 A3 501377 1.1 0% ZE
125 343 20 20 125 223 XB 18 FO 400 198 34 19 9F &0 945 1.3 1.1 33
= D FC L W D R LW CEB D FC LW B o o LW CR
%% a0 72 T4 T4 SO 430 2T T8 30 I0 308 Z0 T4 4F 30 1378 12 10 17
== 75 343 22 232 FE 2 202 25 a0 400 175 38 27 43 40 792 15 14 23
< = 0o 198 29 29 100 121 a0 34 50 500 112 48 27 7B 50 500 1% 17 %7
=z 125 123 A7 A7 125" 81 48 42 70 a0 M 5F 3 93 &0 354 23 20 33
D FC L W D FiC L w  CR D FiC LW CE ] B LW CB
= SO AED I 27 EEO L I 30 ZEE I3 OZT  ZE a0 822 17 15 18
et 75 4 32 3z 750128 40 346 40 40 129 43 28 512 a0 475 22 1% 23
= 00 115 4.2 a2 100 79 53 47 50 50 82 54 35 &2 50 307 27 24 28
125 74 53 532 125 50 a6 52 &40 60 5B 64 42 78 &0 215 3z 20 343
D FC L WY D FC LW B D FC L w B D FC LW B
w0 X 8T 24 34 SO T3y 3% 3F 20 20 125 3E OZE 33 30 376 23 21 1.3
o) 75 g1 50 50 JFE &0 58 52 30 40 7 51 3B 42 40 210 31 28 18
= E 100 45 &b &6 100" 34 770040 50" 45 463 47 53 50 123 3% 3& 22
125 20 81 381 125" 22 & 88 50 &40 31 Th 54 42 &0 o4 a6 42 23

Amerlux, LLC. « 23 Danigl Road East, Fairfield N) 07004 « T: $73 882 5010 F: 973 882 24605 « www.amerlux.com

T 149 rev 7404
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Featuring “JriuciSsurce’ & Reflactars

APPLICATIONS:

The CF13P is an 13" pendant mounted
eylinder with superior brighiness and glare
control. The CF13P is ideal for o wide
variety of commercial, retail, hospitality,
church and institutional app|icuﬁcns where
the added energy savings of compact
Huorescent scurces and high |ig|"|t output
are required.

HOUSING:

064" rolled seamless aluminum cylinder
[ Py [ ey s g |
|EUIU||||H LT '.Nn’ucl i Pullllcu
finish. 45 hang straight canopy furnished
standard with a 18" pendant and leck
able swivel with '/2" L. stem. Stems can
be field cut and are available in custom
|engihs. Specif}f: brushed aluminum, matte
black, bronze, matte white or Prescolite’s

exclusive Zet, metallic silver.

REFLECTOR:

Specify clear, champagne geld Alzak®, or
black baffle refectar. Wirtu:jI Source® opti-
cal system provides excellent g|are and
brightness control for visual comfart.

13" Direct Pendant Mount

Cylinder
CF13P

One 57W, 70W, or 85W CFL
Double Quad Tube 4-Pin Lamp

RS Ta \V S e i} ATV

120V, 277V, or 347V

BALLAST:

One (1) 57W/70W ar one (1] 85'W com-
pact Huorescant Class ‘P’ electronic ballast.
High power factor standard.

LAMP:

One 1) 57W [GX24g5 base], 70W
(GX24q4 base), or 85W (2G8 base)
4-pin double quad tube compact fluores-
cent |c:|mp. Lamp furnished by athers.

SOCKET:

One (1) injection molded sacket.
Reflector/socket maunting bracket
fa clory set for 5pecified wattage.

INSTALLATION:
Easy installation ento standard Hhaox.

1LARFIC.
LRDEL2:

UL, CSA listed for damp locations

Page |77

DATE: TYPE:

FIRMA MIAME:

PRIEC T

For conversion to mi||imeters,
multiply inches by 25.4

Mot to Scale

18%/4"

1

AT,
!’Fulrl-g\
Nirtugl§-urce*

- 112/4" dia. -]

[rt———————1 2%/4" dig——————-—

e By

ALOG NUMBER:

CYLUMDERS CYLINDER QFTIONS REFLECTCR FIMISHES CYLMDER FINISHES

0 CF13P157EB 0 347v QBR QBA Special Reflactor
13" Direct plenduni _ (Consult Factory)! Black Baffle Brushed aluminum- E':;:‘l:_:’“ Bt Loms
mount cylinder, J DM dCcrR % standard with black 757 2 SPEminemen ees
5TW CFL triple, Electronic dimming Clear Alzak accents (pendant #LFOI;(;iﬁI:-Ong; for reflector
electronic ballast ballast {contact QO GR G assembly, wall capabilines

1 CF13P170EB
13" Direct pendant
maount cy|inder,
7OW CFL triple,
electronic ballast

1 CF13P185EB
132" Direct pendant

maunt cy|inder,
BEW CFL triple,

electronic ballast

STV anel FOW Lamps cnly

[uctor}f for wall
control system
compatibility)'

[ FSDFA
Factory Installed
Fuse

Champagne gold

bracket, and cap)
1 BL

Matte black
1 BZ

Bronze
2 WH

Matte white
az
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PHOTOMETRIC DATA

LiteForms - 13" Direct Pendant Mount Cylinder

CF13P

BALLAST DATA 57W 7OW asw

120V 277V 120V 277V 120V 277V
Total System Watts* S5ow S5owW 75W 75W 8w QT
Input Current (Amps]* 0.50 0.21 0.63 0.27 0.82 0.34
Input Frequency 50/60Hz 50/ 60Hz 50/60Hz 50/60Hz 50/60Hz 50/ 60Hz
Power Factor =08% =98% =08% =98% =09% =90%
Ballast Factar >04% >94% >P&% >Q&% =1.00% =1.00%
Total Harmenic Distortion  <10% =10% <10% <10% =10% =10%
Minimum Starting Temp.  -10°C (14°F) 1G°C [147F) S10°C (14°F) S10°C (14°F) 30°C [22°F) 30°C |22°F)

“PER LAMP RATINGS

57W Double Quad 70W Double Guad 85W Double Guad

LAMP DATA
Rated Watts
Rated lumens 4300 5200
Efficacy (LPW) 75 74
Rated Life 12,000 haurs 12,000 haurs
CRI 82 az
Minimum Starting Temp. 0°F 0*F
CF13P185EBCR
One B5W PL-H Phillips
Spacing Criteria: 1.4
Eﬁiciency: &8%
CANDLEPOWER
DISTRIBUTION CANDLEPOWER SUMMARY
.--"E\i-_---_- \ Angle [ 20"
] " 0 2455 2455
T 5 2480 2436
SO T s 2374 2438
e ™ 25 2790 2391
Y \ - a5 2225 1804
\ 45 729 824
1 AN 55 48 50
i U A 85 19 16
\ 1 “ 75 7 7
L X 85 2 1
frer] BN o 20 Q 0
m —————
Test Mo, 535

Web: www.prescolite.com » Tech Support: (888) 777-4832

&000

71

20,000 hours
82

0*F

LUMINANCE DATA IN CANDELA/5Q. METER

Anglein  Average  Awerage
Degree 0° 20°

45° 14124 15945

55° 1146 1194

&65° 516 519

75° a7l 371

85" 314 157
AVERAGE INITIAL FOOTCANDLES
Azssumptions:

1. Ku ﬁp|9 Units [Square Array]

2. Cailing B0% Wall 50% Floor 20%

3. 4 fistures ENEnl}' spuced in the center of the room.

4.The room is squars and has a widh and |engr|'| equc|| to
twice the ||:|n'|p spacing.

5. The lumen depreciation factar is 0.8

&. The dirt deprecigtion factor is 0.98
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B5W CFLPLH

SPACING RCR] RCR3 RCR7
7.0 77 &0 48
8.0 59 4é 7
2.0 47 34 29
10.0 38 29 23
1.0 3 24 19
12.0 24 20 14
13.0 22 17 14
14.0 19 15 12
15.0 17 13 10

COEFFICIENTS OF UTILIZATION Zonal Cavity Methad
% Effactive Floor Cavtty Reflactorce
B0 | T | 50%
207% Effective Floer Caviy Reflacionce
% Wall Refactancs

70 50 30 10 50 30 10
FTZFTAN T &7 45
71 &7 &5 &1 &3 &1
&3 59 5&| &7 42 59 57 5%
51| &3 57 53 52 50
5% 53 48 45
55 49 44 41
52 45 41 41 38
4% 42 38 35
46 39
44 37

30% | 10%

Ead

Room Cavity

50 30
FETI A

50 30 10
ol &7 &8
&3 &1 &0
5¢ 55 54
54 52 49
51 47 43
47 44 4]
44 40 38
41 37 35
38 34 32
36 32 20

50 30 10
&b &5 84
&1 &0 58
57 55 53
53 51 49
4% 47 44
44 43 41
43 40 37
40 37 34
37 34 32
35 321 19

35 3z
32 30

S0 O Ry =
BREEAEY
FEET A E LT

HELEB RS

MNOTES

= Dlamatas o Vickyal
& Vanotes o Virtual

Refer to ww.prescoh?e.com for additional photomatric tests
(IS Files).

Seu

P |
Soures rehachen
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Job Name Here Fixture Type Here Ordering Information Here

LN20 SERIES - 120V - PAR16/20

MOUNTING OPTIONS

A clean and understated fixture design,

the LN20 series blends harmoniously into

practically any architectural space.

* Accepts Tungsten Halogen medium screw base PAR1E and
PARZO lamps up to 75 watts

* Sturdy aluminum housing

» Adjustable and selflocking in all horizontal and vertical planes

* Onfoff safety switch {on most mounting types)

* Userfriendly hinged front with relamping handle for easy
lamp changing

* Internal multiple accessory clips accept all size A LS| fitters
and accessories

* Finishes: LS1 Black, White, Silver and Graphite
* Fixture weight: 1.0 [b.
o @ gEW

LN20-00
Lexan fitting for 1 and 2 circuit
LS1Track. With On/Off switch.

LN20-00F
Same as abowve, with fuse.

LN20-2G

Universal fitting for Unistrut Systems
and any screw or bolt-up applications.
With switch, straight 6-foot 3-wire
grounding cord and NEMA 5-15P plug.

h
=

Ll
E

LN20-3G

C-clamp for pipes from 58" to

2" 0.D. With switch, straight 6-foot
3-wire grounding cord and NEMA
5-15F plug.

-l

04708 www.LightingServicesinc.com

— b

w
=

}i

*LN20-4G
Cushioned weighted base for floor
or table use. With switch, straight
B-foot 3-wire grounding cord and
MEMA 5-15P plug.

LN20-5A
Canopy for permanent mounting
on standard 4" octagonal outlet boxes.

F Hi

Other Options {Consult Factory):

« Stems, specify length

« Custorn color, RAL palette

« Emergency Fixture, add suffix EF
{for use with 00 Track fitting only)

* Non-UL and Non-CUL

Page |79
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534

6mm ORDERING INFORMATION

1. Select your Miounting Option.

2. Choose other fixture Options (add suffix):
» For Coiled Cord, add CC

67/8" Coiled Cord is 18/2 108°C, 18" retracted,

T7Emm 6 foot extended. White fixtures are supplied
with white cord, all other finishes are suppliied
with black cord. Available only with 2G, 3G
and 4G mounting options. When a coiled cord
is not specified, a straight cord is provided.)

* ForWrench Locking, add WL

3. Choose a Finish for vour fixture:
Black (Bl White (W) Silver (S] Graphite (G)

438" Example: LN20 —2G CC WL B

mm FOTURE ATTIHG H o FIHISH

Blue fields are optional. Leave blank if
not required.

4. Don't forget your Accessories!
LS| features the widest range of accessories

in the ndustry 1o heln vou modify the
NS NGQUSTNY 10 nep you Moy ng o

intensity, color, texture and pattern.

akt's
Qs

416"
103 mm

Watts Other
35 g° 2000 35PAR20/CAP/NSP Accessories:
35 307 500 35PARZO/CAPINFL * Hood AR
35 40° 600 35PAR20/CAPMFL * Cross Baffle AA
50 10° 6000 50PAR20/H/SP10 * Delta Baffle AA
50 250 1500 50PAR20/H/FL25 * Glass Color Filters AA
» Spread Lenses AA990,
75 10° 7500 76PAR16/CAPINSP
AAD92, AAIIE, AADOE
o
75 20 1900 75PAR16/CAP/NFL . Beam Softener AAGSS

Louver Hex AA

- » Light Blocking Screens
Click for detailed photometrics 1/8" thick Hexcell metal louver AAS01S, AASO2S,

used for thin profile. 45° cut- AAS03S
off. Black finish only.

* OPTIVEX™ UV Filter
AADG2

Click for complete accessories and descriptions

www.LightingServicesine.com - Line Voltage 04/08
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DESCRIPTION

The new Class R1 Series by Corelite offers an ultra shallow recessed design,
ideal for plenum-restricted applications and low-ceiling environments. The
Class R1 Series has been optically engineered to provide low-brightness
ambient illumination and to accommodate a variety of innowvative shielding
options, including a unique linear prismatic frosted lens, bladed micro
baffle, and two styles of perforated overlays. The dedicated TS design of the

o~ e R
LIASS N1 DETNEs ONErs Supenor iumen

P |

s per wall when compared with

traditional 3T3 or twin tube luminaires.

SPECIFICATION FEATURES

CORELITE"™

Type

Date

A ... Construction

Low profile housing die-formed 20
gauge cold rolled steel with
integral one-piece 20 gauge gear
tray.

B ... Reflactors
High reflectance white powder coat
painted reflector system.

C ... Shislding

Linear prismatic co-extruded
acrylic lens with white internal
micro baffle, clear center and
clear/frost blended |lens returns.
Lens is designed to provide low
glare ambient illumination while
creating evenly luminous side
reflectors. Lens secured to housing
via injection melded inserts for
easy lamp access.

D ... Electrical

TSTSHO fixtures are pre-wired
with quick wire connectors and use
UL listed Class P, TS/ TSHO
program rapid start universal
voltage electronic ballasts, power
factor of 97% with less than 10%
THD. Fixtures and electrical
compaonents certified to UL and
CUL standards.

E ... Finlzh

Fixture housings are high
reflectance white using
electrostatically applied polyester
powder coat paint.

A B C D E

1 3;'4?[';!-1&1] i“
L —

-

}7 11 244" [239MM] 4{

12 05MM]

ORDERING INFORMATION

Meounting

Standard flange design works with
most lay-in ceiling types. Integral
pryout tabs secure luminaire to
ceiling grid from abowve. Fixture
offers tie-in locations for tie-wire
on all corners, consult local code
for appropriate tie-wire
recommendations.

NOTE: Concealed Caelling

Class R may be installed into
inaccessible ceilings (sheet rock,
wood panel, ete.). This is achieved
with the Metalux DFW series
drywall frame-in kit, ordered
separately from Metalux. Specify
“CC" for the Corelite Ceiling Type.
Specify the following part numbers
separately, from Metalux:

For 1x4, order Metalux part
DF-14W-L

For 2x2, order Metalux part &
DF-22W-U

For 2x4, order Metalux part
DF-24W-L)

CLASS R1
Micro Baffle

275

2T5HO

N

1'%x4' Ultra Shallow
Recezzed

1-3/4" Depth

Sample Number: R1-WB-2N5-1C-UNV-14-T1

L L [

Series Shielding Lamp Type (Wiring * Voltage " [Ceiling Type
R1: Class R1 B- Micro Baffle T5: TS High Qutout (C= Standard Circuit 120 1200 T1= 1" Grid, Slot Grid,

Ns= T3 Normal Qutput iD= Dimming { Step 277: 277V 818" Tegular
Reflector Number of Lamps Dimming 3a7: 347V To= 918" Grid
W= White 2= 2 Lamps Mumber of Circuits " [E= Emergeney UNV: Universal

9= 1 Circuit B: Battery Pack (120V-

2: 2 Circuit T= Nightlight 2T

= Daylight
Ha Size
PR
Motez; 1 Mot all options available. Ploase consult your Coopar Lighting Represontative for
availability. Spocifications and dimensions subject to change without notica.
‘ g = = . = - =
COOPER Lighting Specificationz and Dimenzions subject to change without notice.

wew cooperlighting com

Cansult your raprasantative for additional ootions and finishos.

Dptions *

AR: Air Reum

CP= Chicage Plenum

MY= New York City Construction
AM= Anti-Microbial Coating

LG= Lens Gasketing

We= &' Whip Flex

W12 12 Whip Flex

ADEOT1667
0112/2009 12:58:43 PM
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PHILIPS

iICOLOR COVE MX POWERCORE

EI;IROMACORE’

TECHNOQLOGY

POWERCORE’

CKTECHNOCLOGY

OPTIBIN

CKTECHNMOLOGY

CE ®s

LISTED

ITEM# 123-000004-00 (Mo Optics]
ITEM# 123-000008-01 (Narrow]

This product 15 protected by ens or more of tha following L5
patantz and their fersign counterparis: £,016,038, 8,150,774,
6,272,901, 4,340,848, &,777 891, 4,788,011, 6,504 459,
4,947 854, 6,975,079, 7,186,003, and 7,227,104, Cihar
potents pending.

Copyright @ 20052007 Philips SelidStake Lighting Salutions.

Al rights reserved. Chromacars, Chromaste, CK, the CK loga,
Calor Kinaticz, the Coler Kinatics lege, Color Kinatics Tha Leader
i ntollgont U, Caloblach, ColrEiizs, ©elcrberst, Coloratt,
CelorPlay, ColorScaps, Clbiond, Direct Light, Essentiahhite,

W, Wcler, 1Calor Cove, Intellivhite, 1, Flaver, Light Withour
Limks, Optbin, Powsrcors, QuickPlay, Sauss, the Soucs bgo, and
Smartjdce are shher reglskersd kademarks or frodsmerks cf Phillps
Solid State Lighting Sclutions in the United Stores and,or athar
oLt

All ather brand or praduct nomes ore trodemarks
ar regishered madamarks of her respactive cwners.

BRI 43 R 04

Specthications subjed 4o changs wihout netice. Reler 1o
wrewcalorkingtics.com For the meat recent verzion,

The iColor Cove® MX Powercore fixture is the highestintensiry member of the iColer Cove® family of
intelligent colorchanging cove lights. It delivers more than twice the intensity of any other model in
this produet line. This high-performance 12-inch {30.5 em) cove light features Powercore® technalogy
for greater operafionc| eFFit:.ittznn::)-r and simp|iFied installation. Two models are available, one with a
broad 707x70° beam pattern and one with a narrow optically-focused beam pattern of 20°x60°.

iColor Cove MY Powercore utilizes Powercore technalogy, a digital power-processing technology that
integrates LED power and data management in the fixture and eliminates external power 5upp|ies.
Powercore surpasses traditional power supp|y ’rechno|ogy by sTrec:rn|ining mu|‘rip|e conversion and
regulation stages into a single, flexible, microprocessorcontrolled power stage that controls power
output to LED systemns directly from line voltage and significantly increases overall system efficiency.
Buill-in active power factor correction [PFC) yields higher system efficiencies and minimizes stress on
bui|ding wiring, mcking the installation easier and the system more cost effective. iColor Cove MX
Powercore mesets speci{icutions for r:]r\,.r locations. The integr::|, Four—pcini maounting bracket simp|iFies
installation and minimizes required tools, and permits 180 degrees of rotation, with detents every
107, The end4oend locking connectors are capable of making 1807 turns and make iColor Cove
MX Powercore extremely versatile and easily adaptable for even the most challenging mounting
requirements. An optional mounting track is available for linear runs. Onefoot (30.5 em) and fivefoot
1.5 m) jumper cables are available for installations that require additional spacing between units.

iColor Cove MX Powercore receives data from a Color Kineties' Data Enabler—a data formatting
device that uses DMX or Color Kinetics' light System Manager (LSM] Ethernet protocel. Each Data
Enabler can support up to 40 fixtures at 120VAC, 90 fixtures at 220VAC or 95 fixtures at 240VAC
for a single run, end4oend installation. The 40foot [12.2 m) leader cable is field-cuttable. iColor
Cove MX Powercore can be controlled by Colar Kinetics' line of contrallers, including Light System

Meammmar me o thirdmere DAY comtrallar
Manager, or o thiraparty UMK contrelisrn

iCOLOR COVE MX POWERCORE SPECIFICATIONS

COLOR RANGE 15.7 million (24bit) additive RGB colors; continuously variable intensity
SOURCE High intensity LEDs

BEAM ANGLE 70F x 707 [no optics); 20° x 40° [narrow optics)

HOUSING Die cast aluminum, powder coated.

Wide beam - 12" % 1.45" x 1.54" (305 em x 4.2 em x 3.9 em)
Marrow optics — 12" x 2.0" x 1.54" (30.5 em x 5.09 em x 3.9 cm)

CONMECTORS |nfegrc:|| male/female connectors

LISTINGS UL/=UL, CE

COMMUNICATION SPECIFICATIONS

DATA INTERFACE Color Kinetics Data Enabler

CONTROL Color Kinetics full line of controllers including Light System Manager or

other DMX512 [RS485) sources
ELECTRICAL SPECIFICATIONS

POWER REGUIREMENT 100-240VAC, 5040 Hz

POWER CONSUMPTION 12W at full output

POWER FACTOR 0.95 or greater at 120VAC

LEADER CABLE A0t (12.2 m) iColor Cove MX Leader Cable (item# 10800002100 US)
(temd# 108.000021.01 EU)

JUMPER CABLE 1-f (30.5 em) iColor Cove MX Jumper Cable ltem# 108-000022-00)

56 (1.5m) iCelor Cove MX Jumper Cable (tem# 108.000022:01)
ENVIRONMENTAL SPECIFICATIONS
TEMPERATURE RANGE AF 10 122°F [-20°C to 50°C) based on festing of specific product

LED SOURCE LIFE

In fraditional lamp sources, |ifstime is defined as the point at which 50% of the lamps fail. This is alse termed Mean

Time Between Failure [MTEF]. LEDs are semicenduckor devices and hove a much longer MTEF than conventional sources.

Howsver, MTEF is not the enly consideration in defermining vseful life. Color Kinstics uses the concept of useful light cutput

tr rating sourcs lifstimes. Like tradiional sources, LED output degrades over time {lumen depreciation] and this iz the mefric
r S5L [itetime.

LED lurmen depreciation is offectsd by numerous environmental conditions such as ambisnt temperature, humidity, and
ventilation. Lumen depreciation is also affected by means of cantral, thermal manogement, current |ev9(s, and o host of other
electrical design considerations. Calor Kinetics systems are expertly enginsered to oplimize LED lifs when vsed under normal
aperating conditions. Lumen depreciation information is bc:amr;n LED manukactursrs’ source life data as well as ather third
party testing. Low temperatures and controlled effects have o bensficial sffect on lumen deprsciuﬁon. Crverall system lifetime

cauhd o subatanticlhe based on usaos and the smdronmant i sedich the ik 12 foaballo
COURD VOTY stslonticny DOsSD Oh USDgE Ond e shvironmant in whilch e system is instansd.

Temperature and sffects will affect lifstime. Colar Kinstics rates product lifetime vsing lumen depreciotion te 50% of eriginal

PHILIPS SOLID-STATE LIGHTING SOLUTIZNS * 3 BURLINGTOMN WooDs DRIVE * BURLINGTON,. MA USA 01803
TEL 888 FULL RGE + TEL €17 423 9099 + FaAX G617 423 9098 * INFOUCOLORKINETICS.COM * WWW.COLORKINETICS.COM
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PHOTOMETRIC PERFORMANCE

Photometric data is based on test results from an independent testing lab.

SOURCE SPECIFICATIONS

Optics:

Source:

Beam Angle:
Distribution:

CCT:
CRI:

Sobfocus polycarbonate lens

18 LEDs {6 Red, & Green, & Blus)

Adjustable 1,000-10,000K
Mot measurable (CIE 13.3-1995)

ILLUMINANCE DISTRIBUTION

70% % 70° {at 50% of peak illuminance)

Symmetric direct illumination

0.3 0.6 0.8 0.6 0.4 0.3 2.0'/1.0m
3.2 b5.5 8.6 5.5 4.3 3.2
0.6 3. 55 35 0.9 0.4
6.5 334|592 77 Q7 4.3
0.8 55 12.0 101 3.5 0.6
8.6 50.2 2020 108.7 ~37.7 4.5 0'/Om
0.6 a5 10.1 12.0 55 0.8
6.5 37.7 08.7],-129.9 - 59.2 8.6
0.4 0.9 35 55 3.1 0.6
4.3 Q.7 77 59.2]33.4 4.5
0.3 0.4 0.4 0.8 0.4 0.3
3.0°/1.0m
2.2 4.3 8.5 8.4 &85 3.1
3.0°/1.0m 0/ 0m 3.0°/1.0m
Units: Foctcandies {top]/lux (bottom)
Llocation:  Centered 1/0.3m from, and perpendicular to, surface

Multipliers: 0.44 Red, 0.43 Green, 0.13 Blue
Measured on white, reflectance model: 50%

ILLUMINANCE
DISTANCE ¥ &’ ¥ 157
Tm 2m 3m Sm
WHITE 8.1 2.1 1.0 0.3
87.2 22.4 10.8 3z
3.6 0.9 0.4 0.1
RED
38.4 9.9 47 1.4
35 0.9 0.4 0.1
GREEN
37.4 97 A7 1.4
BLUE 1.1 0.3 0.1 0.0
11.3 2.9 1.4 0.4

Measured in Footcandles (top)/Lux (bettom) on axis.
Measured on white, reflectance 0

CANDLE POWER DISTRIBUTION

77

o/

End view

700

—

Side view

Measured on:
Beam center:

Thin dashed lined:
Multipliers:

LIGHT QUTPUT

White
73 ed

Indlicates 50% of peak

0.44 Red, 0.43 Green, 0.13 Blue

COLOR |TOTAL OUTPUT| POWER EFFICACY ‘
{LUMENS) {waTrs) (Im/w)

WHITE 102 12 8.5

RED 44.9 4.8 9.4 ‘

GREEM 43.9 4.8 9.1

BLUE 13.3 4.8 2.8

PHILIPS SOLID-STATE LIGHTING SOLUTIONS + 3 BURLINGTON WooDsS DRIVE + BURLINGTOMN. MA USA 01803

TEL 888 FULL RGE « TEL 17 423 9998 -

Fax 617 423 998 «

INFORCOLORKIMETICS.COM +» WWW. COLORKINETICS.COM
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Lighting the Wall Large futed or smooth

1-Lamp - E Mount 1:10 scale

EQE Hex Tube Compact Fluorescent

Mounting Plate (ilamp)

A1z 1-5/8" &"
™ (1 140mm) 4 R (a1rm) * (152mm 1 B
.
I st B [ y L.l 5
o]
S o T =5 J oy
a1 T 76m | ’ 234
osmm) ( (G F e || || :@Ot}: Conters
A& G K = =
@ Lz
- 12118 Centers
- e

2-Lamp - F Mount 1:10 Scale

5 - .
W (129 K {Jﬁﬂn] fo 11@E7amm)
= —pr - E
s L /7 N
T / o
o * if Ja ez s =2
:981'&%; = :IJ /_“\< Li Gt
& ;\_‘ A e
K e =" o[ =
x
la 1713718 » le 7 (178mm) »
! {452mm) d f {
Specifications
A Integral electromc ballast E Aluminum yoke J  Aluminum reveal L 7/8 dia. conduit entnes
Frnmnin for X = . . . nlntnc ihlack) i
S F Aluminum knobs PSS AL i y
B Alummum c&\nop;r i i K Mitred extruded aluminum M Conduit (by others
ballast housing y G gl]ejcpalgtteastummum door frame with micro- N Mountlng( ;:Irate )
rismatic tempered glass
E Chrome cap nuts H  Specular extruded I%ns. silicone Sgsketg 0 Outlet box (by others)
D Locking sst sciew alurniriuim reflector
Finish: Electrical:

Sfyle 113 fluted - bright clear anodized aluminum housing
and door frame. Painted end plates, yoke and canopy in
choice of silver or semi- gloss black

CN}-"I(:‘ 114 smooin -
Palnted surTaces [} staj;e pretreatment end Ie-:;trosstatlcall\,r

S

dppIIGU lI |c||||uam HUWUGI bUﬂl IUI oAb,
corrosion resistant finish.

Reflector and internal end plates - extruded high purity
aluminum with clear anodized specular finish. Al luminaire
hardware - stainless steel. All mounting hardware - zinc or
cadmium plated.

Mounting:

E mount - canopy mounts over recessed outlet box

F mount - three 7/8" dia. entries in mounting plate with
clearance openings in canopy; one front center, one on each
end (surface conduit, connectors by others). Available for
2-lamp
Fendant or cant||e\.rer assembly ordered separately;

specify X mount. Supplied with remote ballast

iong tasting and

Use 90°C wire for supply connections.

Integral electronic HPF thermalg protected class P ballast with
end-of-ife protection. Twist and lock lampholder allows for
easy lamp instaiiation and removai.

X mount (for use \Mth pendant or cant||ever) furn|shed with
I&IIIUIE EIECITon Ilb Udllual J“\IUI ] III T wuual =l IbIUbUI =]
includes four 7/8" diameter entries and a knockout for an
accessory fuse. Maximum wire length between remote
electronic ballast and fixture is 13' (3.9m) for 1-lamp
reflectors and 4' (1.2m) for 2-lamp reflectors less length of
pendant stem or ¢ Ever arm.

Opticnal electronic dimming ballast gE and F mount onl)r)
compatiole dimmer switch required (by others). Consuit
sales representative for compatibility and specifications.
Dimming not available with X mount pendant or cantilver.

For complete ballast specifications, see Accessories Section.

Comcdand.
Slandard:

UL listed or CSA certified for damp locations. (Style 114
painted model recommended for damp locations.) Where

pendant or cantilever may be exposed to wind, consult factory.

Page

Style 113/114

|

Features

B Scaled for commercial inferiors - 8" to 12" high walls
B Door and lens for finished appearance - precured siicane
gaskets keep dirf and moisture ouf, maintain performance
W integral electronic ballast - ideal low energy, great color,
long Iife incandescent substitute
-

& Sef scigw in yoRe - securely IOcks aiming

Performance

Two parabolic reflector sections drive light to the battom of the
wall. An eliiptical section shields the lamp from normal viewing
angles and redirects its light to a parabola. Glare is minimized
and .n_r:umn'mrm of tha baam is maximizad mcun‘mn in hm-h
beam emc.lency and superior surface uniformity.

| 84
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DESCRIPTION

The new Class R1 Series by Corelite offers an ultra shallow recessed design,
ideal for plenum-restricted applications and low-ceiling environments. The
Class R1 Series has been optically engineered to provide low-brightness
ambient illumination and to accommodate a variety of innovative shielding
options, including a unigue linear prismatic frosted lens, bladed micro
baffle, and two styles of perforated overlays. The dedicated TS design of the
Class R1 Series offers superior lumens per watt when compared with
traditional 3T8 or twin tube luminaires.

SPECIFICATION FEATURES

CORELITE"™

Type

A ... Construction

Low profile housing die-formed 20
gauge cold rolled steel with
integral one-piece 20 gauge gear
tray. Optional welded and gasketed
construction available for NY and
Chicago Plenum applications. Air
Return also available.

C ... Shielding

Linear prismatic co-extruded
acrylic lens with white painted
aluminum internal micro baffie,
clear center and clear/frost blended
lens returns. Lens is designed to
provide low glare ambient
illumination while creating evenly
luminous side reflectors. Lens
secured to housing via injection
muolded inserts for easy lamp
ACCESS.

E ... Reflactors
High reflectance white powder coat
painted reflector system.

D ... Electrical

T&TSHO fixtures are pre-wired
with quick wire connectors and use
UL listed Class P, TS/TSHO
program rapid start universal
voltage electronic ballasts, power
factor of 97% with less than 10%
THD. Fixtures and electrical
components certified to UL and
CUL standards.

E ... Finlzh

Fixture housings are standard
white using electrostatically
applied polyester powder coat
paint.

Mounting

Standard flange design works with
most lay-in ceiling types. Integral
pryout tabs secure luminaire o
ceiling grid from above. Fixture
offers tie-in locations for tie-wire
on all corners, consult local code
for appropriate tie-wire
recommendations.

CLASS R1
Micro Baffle

275

2TRHO

I

2'x4' Ultra Shallow
Recezzed

1-3/4" Depth

I

L B C o
T T
1 374" [44MM] |
L ex
II 3 [F03MM]
| M [A10MM]

DRDERING INFORMATION

Sample Mumber: R1-WEB-2M5-1C-UNY-24-T1

L E = [

Series Shielding Lamp Type (Wiring * Voltage " (Ceiling Type Options *
Ri: Clasz= R1 E= Micro Baffle Ts:= TS High Cutput (0= Standard Circuit 120° 1200 T1=1" Grid, Slot Grid, AR: Air Retum

NS5=T3 Mormal Output ID: Dimming ! Step 277 27TV 9ME” Tegular Cp=Chicage Plenum
Reflector Mumber of Lamps Dimming 347= 347V To= 918" Gnd Y= Mew York City Construction
W= White 2: 2 Lamps Mumber of Circuits * [E= Emergency URIV: Universsl AM?= Ant-Microbial Casting

1= 1 Circuit B Battery Pack (120V- LG: Lens Gasketing

22 Circuit T= Nightlight & Wa: 6 Whig Fizx

= Daylight Size W12 12 Whip Flex
2q72 x4

Motes: 1 Mt all aptions available, Ploase cansult your Coapar Lighting Reprosentatia far

availability. Spacifications and dimensions subject to changa without notica,

Page | 85

coogn Lighting

wenwcaaperlighting com

Specificationz and Dimenszionz subject to change without notice.

Consult your raprasantative for ndditional ootions and finishas.

ADEGT1663
01 2200% 1:10:03 PM



Jonathan Walker
Half Moone Cruise and Celebration Center
Norfolk, Virginia

APPLICATIONS:

The [FACFY offers a \.ﬂerricu"y |c|mped

compact flucrescent open dawnl ighf fixture. The
multiawatt, multi-volt ballast provides the ubi|if}rfo
change wattag es by simply changing the lamp.
This luminaire is ideal for a wide variety of me-
dium to high cei|ing a p||cc|hona including com-
mercial, retail, hOSpII‘GIPh«' and designbuil |rj

HOUSING:

One—plece 22-gauge galvanneal sfeel platfarm.
Prewired Jbox wnﬁ snapan cover for

easy access. Same housing nccommodates down-

light, wrall wash dowrlight, and lensed davenlight

reflactors.

REFLECTOR:

High purity alvminum, Alzak, iridescence sup-
ressed, semidiffuss reflector. SelfHrim standard.

Fai rited white seltrim [(WT) available as opfion.

Baflad units standard with white pai nted selfrim.

BALLAST:

Cne []] compact Hvorescent Class ‘P electronic
multisralt (120V through 277V) HPF ballast
suitable far operating all 268W, 32W, and
AW rrip|e tube|umps. All ballast options are
equipped with ECL protection. Accessible from
below ceiling. Contact technical suppart

for 347V

Order houvs ing, reflector and accessories sep-urutely.

8" Vertical Triple Tube
Open Downlight

LFSCFV

One 26W, 32W or 42W Triple Tube

,Compact Fluorescent

4-pin Lamp
120V-277V

LAMP:
One (1) 26W [GX244-3 base), 32W (X2 3
base], or 42W [GK24q-4 base| d-pin triple
comparct fluarescent lamp. Lamp fumished

ers or as option below. Use onh-' GE or

SRAM Sybeania lamps.

SOCKET:
Cine (1 |n jection molded socket svitable for
26W [ and 42W triple tube lamps [vented).

INSTALLATION:

Universal udiusrclble mounting bracksts accept
1/2" EMT conduit or 1'/2" ar */4" lathing channel
(b athers) or Prescalite 24" bar hangers B24 o
Bé] Light commearcial bar hangers included.
LABELS:

UL C54A listed for da mp locations.

Approved for through wiring (4 in, 4 cut).
Man-IC typs.

LAMP INCLUDED OPTION:

Specify lamp type T [Triple 4-pin) and tempera-

ture as shown below.

DATE:

TYPE:

FIRMA MAME:

PROJECT:

LiteFrame’

W/FT®

Ceiling Cutout: 8-1/4"
Maximum Ceiling Thickness: 1-1/4"

Far conversion to mi||imefer5,
multiply inches by 25.4

Mot to Scale

. |
734" —
=7 =—]

123/4"
o1/

e

P 14" ==

CATALOG MUMBER:

EXAMPLE: LFECFY32ER BCFY LP32T30K

HOUSING — WATTAGE BALLAST TYPE HOUSING OPTIONS REFLECTOR REFIECTCR COLOR  TRIM OPTIONS ACCESSORIES
2 LF8CFV 2 32 a EB o cp? 1 8CFV 3 BLANK 21 TRG 2 B24
24/32/42W Electronic Chicagao Plenum a" Alzak Clear Alzak Trim ring gasket Set of (2] 24" bar
Triple Tube - CP fixture heightis 12" Semi- acG ffactory installed)  hangers for Thar ceilings
VOITAGE O FSDFA Diffuse Champagns 2 WT 1 Bé
T E— Fuse kit installed at factory Gold Alzak White Set of (2) bar hangers
3 Blank 0 RIFI: a PW Flange for ceiling joists upto 24"
120V-27 7V Radio interference filker Pewter Alzak  [Alzak only) centers
a 347y [single circuit] a3 WE 2 FSDFI
[°°”5.”|' O EMR:? Wheat Alzak Fuse kit for field
technical Emergency battery pack a W installation
suppert] ith remate test switch Light 2 SCABD
and indicater light Wheat Alzak Sloped C'e'l'”E adaper
O DM a BB [see note on back page)
5|ech'on icbc:lr|1|u|og B||c|ck Blcl fﬂf [with
imming ballast clear Alzak vpper
[Contact technical reflector] P M
suppart for wall contral a ap

'RIF1, EMR, and EM options not offered in
combination

system compatibility]
MW2s

Max Wattage
label, 26W

2CP not offered in combination with RIF1, EMR, 5 Mw22

or EM

Prescolite

A Division of Hubbell Lighting, Inc.

Max Wattage
lakel, 32

0 Em'2
Emergency Battery Pack
with Integral test switch
and indicator light.

WB
White Baffle (with

clear Alzak upper
reflector]

-wattage= 28, 32, 42
-type=T (Triple 4-pin]
stemp= 27K, 30K, 35K,
41K [Kebvin)

*Example: LP32T30K

In @ confinuing effort to offer the best praduct possible we reserve the right to change, without
notice, specifications or materials that in cur epinion will nat alter the fundtion of the preduct.

eb: www.preseolite.com » Tech Support: (888) 777-4832

LFR-CFL-019
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PHOTOMETRIC DATA

LiteFrame® - 8" Vertical Triple Tube
Open Downlight - LFBCFV

BALLAST DATA
26W Triple F2W Triple 42W Triple

120V 277V 347V 120W 27TV 347V 120V 27TV 34TV
Total Systern Walls 29 29 a 36 L] L] 44 44 50
Irnput Currant [Amips] 0.24 11 Q0% .31 .13 @11 0.8 Qa7 Q15
Input Frequency in Hz 50460 50460 S0/a0 5040 50760 50460 50460 S0/460 50/60
Poswer Fachor <98 <98 <95 <98 =98 <95 <98 <98 <95
Ballast Fackor <l.1 <1.1 <1.02 <98 <98 <98 <98 <98 <1.0
Total Harmonic Distortion. <10% <10% <10% =10% =10% <10% <10% <10% =10%

LAMP DATA

Rated Wits 26W Triple | 32W Triple | 22W Triple

Rated Lumans 7ie l2400 I 200
Efficaicy [LPW 64 75 74
Rated Life 12,000 12,000 12,000
Rl 8z 82 8z
Min. Starting Temp.  32°F 32°F 3I2°F

LFBCFVA2EB/BCFV with Clear Alzak Reflector
Lamp: 1-PLT/32W /B30 PHILIPS

Spacing Criteria: 1.4

Efficiency = 44.8%

CANDLEPOWER

DISTRIBUTION CANDLEPOWER
SUMMARY

Q/— \I Angle  ©

! s 0 405

T 5 38

10 484

. 15 703

75 20 448

250 25 831
.20 599

£ 35 550

] 40 504

45 448

500 50 347
45 55 279

&0 201

25 114

750 70 13
o 150 ae 75 3
80 2

Teat Mo, 2341 ff l

Y v

Wek: wwwi.prescolite.com + Tech Support: (888) 777-4832
A 701 Millannium Blwd. Greenvills, SC 290807 U.S.A. + Phone [864] £78-1000
C Copyright ©2008 Fraszelils, Inc., o division of Hubbsll Lighting, nc. All Rights Resarvad

Spadfcalons subject o changs withaut notics. « Printed In U5 4. « LFARCFALOTY « 2/18/08

LUMINANCE DATA IN CANDELA/5Q. METER
éng]e in  Average
45° 20810
55° 15977
&5° 8840
75° ag]
85° a7
Tast o, 2341

AVERAGE INITIAL FOOTCANDLES ON WORKPLANE

Assumpticns:

1. Ceiling BO% Wall 50% Floor 20%

2. 4 luminaires evenly spaced in the center of the room.

3. The reom is square and has a width and length equal to twice the
lamp spacing [L5).

4. RCR is Room Cavity Ratic.

5. Dirt and lumen Depreciation Factors are 1.0.

&. Ballast Facter is 1.0 for ballasted fixtures.

L5 [Fest] [Footcandles)
RCR] RCR3 RCR7
7.0 35 28 19
8.0 27 21 14
2.0 2] 17 1
10.0 17 14 9
11.0 14 11 8
12.0 12 10 &
13.0 10 ] 5
14.0 9 7 5
15.0 g8 & 4
st o, 2341

COEFFICIENTS OF UTILIZATION Zonal Cavity Method

= % Effective Cailing Corvty Rafactancs

H B0% | 70% | S50% | 30% | 10%
23 20% Elfective Floor Cavty Relectance

H % Wl Reflactanca

70 5030 10 70 50 30 10 50 30 10 50 30 10 50 30 10

T |74 72 70 86 73 7048 &7 &8 .65 64| A5 64 52 &3 62 A1
2 |49 4460 .57) .67 63.40 .57] .41 .50 55| 59 .56 54| 57 .55 53
3 |63 57 .53 4% 62 56.52 49|54 51 40| 53 .50 47| 51 .42 48
4 .58 5144 43 T 5145 42 40 45 42| 40 44 41| 45 43 4
5 |54 43 .41 37 53 46 .41 37) .44 4D 38| 43 39 3¢| 42 38 34
& |50 42.37 .33 49 41 .36 33| .40 35 32| 39.35 .32 A8 35 32
7 |47 3033 26 45 3233 25| .37 32 2%( 38.32 2¢) 35 31 20
8 |.43 3530 26 42 35.29 24 .34 29 26| 33 .29 .26( 32 28 24
o |41 3227 23 40 32.27 23|31 .38 23| 30.26 .23 30 26 23
10| .38 30.25 .21 .7 20.25 21|.2¢ .24 21| 28 .24 21| 28 24 21
LFSCFV32EB/BCFV Teut Me. 2341
NOTES

Refer to www.prascolite.com far addianal phetometric tests [IES Files].

When ordering a skoped celling adapter, specify the degree of slope In
5% increments, max. of 35°. Fora more precise degres or wet calling ap-
plicetions, plese contact fackary. Sloped ceting adapter and housing must
be Inskalled at the same ime pricr & finish calling instaliation.

&
HUBSELL
[ S

Hubbell Lighting, lre,
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Lighting the Vertical smal eylindrical cutdoor, remote = feramic . _C=" Tungsten Halogen Style 160
V Mount 1.8 Scals Side-Mount Slipfitter
a {For use with X Mount)
= - =
E A
- FT A
(aEnmmy | e &1116 — . /
: {iommj H T -
R — 1 (taonm) = —'/
> — *
\'J =
217 21108 IR 6T
(E4mm) k b {@2mm) " (remm™ b mam M

Cantiiever: Lighting Downward 1:12 Scals Mounting Fiate Lighting Upward
{For uze with X Mount)

=
/ o AN |y
e Sammy e
ke 3 (915mm) o
Specifications Features v
A 318 aluminum end plate D cular axtrudad H Locking set scraw M Welded aluminum B Rugged extruded aluminum cylinder with 316" end piates 3.0
B Ml[r&d ax‘tn.ldad aluminum raflector J  Aluminum reveal mounting plate with houses the rigid reflector - no exposed faslenars h
rframw £ Aluminum yoke plates (black) splica access cover B Superior asymmatic disiibution for placemant closer io
with alu:bune gaskat F 12 NPT nipple K Extruded aluminum N Cutlst bow (by athars) the target suface; fast runback” minmizes spil ight F
€ Micro-prismatic, thermnal G T istant cylindrical hausing © Accessory exrudad m Aound end plates - consistant profile ragardiess of aming
and impact resistant amper-Jesi ) alurninum slipfitter for .
temparad glass lans caplive door scraws L 1-1/2"x 2" aluminum arm 2.3/5" 0.D. pole or tanan m Compact yet powerfl - up o 2500 halogan, 150W MH
Performance
Finish: Electrical:
Exterior surfaces - 6 stage pretraatment and alactrostatically Uge 907 wire far SUFEW connaclions. Leads exit reflector Twio parabalic reflector sections drive light uo (or down) the
aEpIied tl'en'meaLFolyemer powder coating ftrj_r a dura?le mrouqh walamgh‘[ fl onrd eqtry and silk Eona oﬂaledl verraa.' a.'anif‘rzrr' e edge. An el .rca' sec.‘m radirects its
‘| oo crolaze e {2m) axpased he nipple. B0
{1.5m) lead f . . rr? resuli ;g c
Raflactor - extrudad high purity aluminum with clear anodized Tungsten halogen - racassed single contact (RSC) or DT surface unifbrmity. The fast Tunback’ miimizes glare and
specular firish, All hardware and components - non comosive  bayonat lampholders retained with patented clamping spill light Wide lateral distribution permits greater spacings.
stainless stesal or alum_i_nun'; DCoor securedlhrth capitn{_ls aded supparts for maximum heat dissipation. TOW ) 00Dy
tamper-resistant (#10 Torx) screws in stainlass stesl threada MHP‘S [==]
reflector insefts to prevent ssizing, Yoka attaches with Meml halide - G12 Iampholder for use \M[h sm?le- ended Iamp >< T \

racassed hax sockat screws. fo Fil 25°C stamrg i
Mounting: Du}c:ast ﬂluwnurn waamarproof tallast anclosure includes ! ‘-\
142" NPT nippla (wat location outlet box or fitting by othars). four 12 dI‘\IF"Il' lhrgadgdl entnags. Electronic ballle%t providas : K\
Alurninum carfilever mourting asssmbly ordered separately; impravad voltags regulation. enargy savings and autcmatic
specify X mount, Suitable backing structurs raquirad. shutoff feature to eliminate snd-oHlifa cycling, Opticnal
A lifitter ordered ately. T id o remote ballast for dry indoor location.
singﬁ% Ssépgd?yrf m%ruem.sellgrzg‘% DO %Enlcﬁlgllﬂougda " Fer complete ballast spacifications, see Accessorias Section. _/
or tenen (by others). Standard: i . ) o =
UL listed ar CSA cartified for wat locations. For compiate _ﬂ.’?o.‘omefrfcs. visit wiwrwalliptioar. com.

elliptipar

REV. a/0s
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To Order Style 160
[ [ i
Ta form a Cataleg Number FId=ey| | lyP= I
[ 11.6,0]] LT ] & volage/Ballast Accessories
1 2 3 4 5 6 T 8 Cectonic Magnetic* Crder saparately. Sea Accassorias Section for specifications.
1 = 1zov A = 120V .
— 2 = 2TV B = 277V AC 36 = Cantilever,
1 Source s ) ) I | 28" (@14mm) satback
M < Metal halide 3EW ar T0MW Metal Halids or Tungsten Halogen (1200} (for use with X mourt unit) .
T = Tungstan halogen = oot - - —— UL /i ”'
> l:.::II:II-‘I (520 Accessories Section for spacifications) 5 Finish
00 = Mo options
Style oD = Hemg:,—: ballast for dry indoor kcation L = singla unit (downward or upward facing only)
160 = Small outdoor cindar. remote ballast oH = Long distance remota matal halide ballast U = doutle unit (down and upward facing)
(encapsulated magnatic ballast for 35 and 7OW, —
aiscironic bailast for 150V), - infi
3 Lamp 35W: 15" min. up to 53 max. (4.5m - 15m). ASFL___|T10 - {?%_2%9"0‘3"52}2"'
TOW:  up to 50 max. (15m). chion o ”
Lamo | yonage | Lamp Number | Voltages| e 150W: 15 (4.5m) {Tor s with sngia
Code ’ Distance OR = Halnu-;el?:'s}landb lamp. 'ﬁ'illhdralda field connactad at X mount unit)
P " A =) remota ballast. Lamp included {wattage vanas).
Ceramic Arc Tuba Pulza Stat Matal Ha"d@‘ iE?* ':F:g _ = XX = For medifcation nat isted, include detailed description. 5 Finish
0356 a CDMasTe/320 A: : 1.3} .3.m] Caonsult factory prior o specification.
ki L [ ase[_sio- =y
070G | 70 COM7oTemzn | 2 |19 oM | 78& Standard forz & OO pole. fre
A B 20 (em) 0 = UL, Undarwriters Labaratorias (fior use with single
150G 150 COMAEOTaE20 1,2 15" (4.5m) J = CSA, Canadian Standards Association X maunt unit) .
Turigsten Halogan — O 5 Finish i
0100 100 210000 A Example
0150 150 Q1800C A AEBV D 0D0 = External vartical blade baffle, black
0200 0 EIE] A M160 -070G -V -02-B -00J for lengthwisa shielding P
0250 250 Q2s00C A Small outdoor cylinder for usa with 70 watt metal halide lamp. i = g: shislding
Extarnal yoke with 1/ NPT nipple. Semi-gloss whita powdar =
For complets lamg and ballast information, ses Accsssories Seotion, coat fini Ramate 277V magretic ballast in weatharproaft

* Standard lamp color iz 3000K 80+ CHI.

4 Mounting
WV = Extornal yoka with
bax or fitting by of

X = Extamal \,nuke fcr use M‘lh accassory cantilever or
slipfittar {order saparatalyy

NPT nippla (wet location outlat

5 Finish

02 = Sami-gloss whita 99 = Custom RAL or

06 = Cark bronze computar matchad

07 = Silver color to ba specified.
- i-ole ol cansult salss

g . SGQI,Q-IELQDEE black raprasantative.

REV. 808 elliptipar

anchsura, CSA.

elliptipar
114 Beeton Foet Road, Wast Haven, Connecticut DES18, USA
Woics 203.081 4455 - Fax 203,931 4484« wwwi.elliptipar.com

AFKoooX |:| = Ballazt fuse kit

b= UL
Jocsa

Pz’

tamal 2 af the asymmel fare 3t rade'nad:ssFelllpn par
roguicte ihirirated may be

Certan o by ppleatls patante an raten .W"A"o
For g st of patentz zes Contentz pages. Thees spscfizatone )
pubicatiing and ars subjast fo changs withaut naice. & 2008 alllntlnar
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Product specs: O

PRODUCT DATA
Product Number

Full preduct nams
Ordering Code

Pack type

Pieces per Sku
Skus/Case

Pack UPC

EAN2US

Case Bar Code
Succassor Product number
General Characteristics
Base

Base Information
Execution

Packing Type

Packing Configuration
Avag. Hrs. Life

Ordering Code

Pack UPC

Case Bar Code

Electrical Characteristics
Watts

Lamp Wattage EL

Lamp Voltage

Dimmable

Light Technical Characteristics
Color Code

Color Rendering Index
Color Designation

Color Description

Color Temperature
Initial Lumens

Initial Lumens

Product Dimensions
Overall Length C
Diameter D

Diameter D1

Logistic and Packing Data
Product Number

PL-T 42W/835/4P 1CT

Lamp Description
PL-T Triple 4pin Fluorescent Lamp with
Amazlgam.

e Download product data e Print
sheet page

+ Images: + Family info:

2687353

PL-T 42W/835/4P 1CT
268755

1 Lamp in 2 Folding Carton
1

12

046677268756

50046677268751

GX24g-4
4p

/4P [4 Pins]

1CT [1 Lamp in 2 Folding Carton]
12

16000 hr

PL-T 42W/835/4P/ALTO
0465677268756
50046677268751

42W
43.0W
-V
Yes

835 [CCT of 3300K]
82 Ra8

White

835 White

3500 K

- Lm

3200 Lm

158.4 mm
39.85 mm
39.65 mm

268755
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PL-L 50W /835 2G11 /4P 1CT

Lamp Description
PL-L Long 4pin Fluorescent Lamp.

e Download product data e Print
sheet page
Product specs: O + Images: + Family info:
PRODUCT DATA
Product Number 347534
Full product name PL-L 50W/835 2G11 /4P 1CT
Ordering Code PL-L 50W/835/4P RS
Pack type 1 Lamp in a Folding Carton
Pieces per Sku 1
Skus/Case 25
Pack UPC 046677112684
EAN2US
Case Bar Code 50046677112689
Succassor Product number
General Characteristics
System Description Rapid Start
Base 2G11
Base Information 4p
Execution 4P [4 Pins]
Packing Type 1CT [1 Lamp in a2 Folding Carton]
Packing Configuration 25
Avg. Life 10000 hr
Avg. Hrs, Life - hr
0Ordering Code PL-L 50W/835/4P RS
Pack UPC 0465677112684
Case Bar Code 50046677112689
Electrical Characteristics
Watts 50W
Lamp Voltage 150V
Dimmable Yes
Light Technical Characteristics
Color Code 835 [CCT of 3500K]
Color Rendering Index 82 Ra8
Color Designation White
Color Description 35 White
Color Temperature 3500 K
Initial Lumens 4000 Lm
Product Dimensions
Qverall Length C 571.6 mm
Diameter D 39 mm
Diameter D1 18 mm
Logistic and Packing Data
Product Number 347534
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Product specs:

PRODUCT DATA
Product Number
Full product name

Ordering Code

Pack type

Pieces per Sku

Skus/Case

Pack UPC

EANZ2US

Case Bar Code

Successor Product number
General Characteristics
Base

Base Information

Bulb

Bulb Material

Bulb Finish

Execution

Operating Position

Packing Type

Packing Configuration
RatedAwvgLife{See Family Notes)
Feature

Ordering Code

Pack UPC

Case Bar Code

ANSI Code HID

Electrical Characteristics
Watts

Lamp Voltage
Environmental Characteristics
Mercury (Hg) Content
Picogram per Lumen Hour
Light Technical Characteristics
Color Code

Color Rendering Index
Color Designation

MasterColor CDM 70W /940 Med ED17P CL
ALTO+FBE

Lamp Description

Range of protected, high-efficiency long life
ceramic metal halide lamps with a stable color
over lifetime and a crisp, sparkling light to be
used in open fixtures.

o Download product data e  Print
sheet page
+ Images: + Family info:
360578

MasterColor CDM 70W/940 Med ED17P CL
ALTO+FB

MHC70/U/MP/4K ALTO
1 Sleeve Open End

1

12

046677360573

50046677360578

Medium [Single Contact Medium Screw]
Brass [Brass Base]

ED17P [Protected]

Hard Glass

Clear

Protected

Universal [Any or Universal (U)]
1SL [1 Sleeve Open End]

12

20000 hr

ALTO@® + FadeBlock™
MHC70/U/MP/4K ALTO
046677300573
50046677360578

M143/M98/0

70W
100 v

7.8 mg
102.4 p/LuHr

940 [CCT of 4000K]
92 Rad
Deluxe Cool White
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Product specs:

PRODUCT DATA
Product Number

Full product name
Ordering Code

Pack type

Pieces per Sku
Skus/Case

Pack UPC

EAN2US

Case Bar Code
Successor Product number
General Characteristics
Base

Base Information
Execution

Packing Type

Packing Configuration
Rated Avg. Life

Ordering Code

Pack UPC

Case Bar Code

Electrical Characteristics
Watts

Lamp Wattage EL

Light Technical Characteristics
Color Code

Color Rendering Index
Color Designation

Color Description

Color Temperature
Initial Lumens

Initial Lumens

Product Dimensions
Overall Length C
Diameter D

Logistic and Packing Data
Product Number

PL-T ALTO 57W/835/4P A 1CT

Lamp Description
PL-T Triple 4pin Fluorescent Lamp with
Amalgam.

¢ Download product data ®  Print
sheet page

+ Images: + Family info:

146324

PL-T ALTO 57W/835/4P A 1CT
146324

1 Lamp in a Felding Carton

1

50

046677146320

50046677146325

GX24q-5
ap

/4P [4 Pins]

1CT [1 Lamp in a Folding Carton]
5X10CC

0 hr

PL-T 57W/835/4P/A
046677146320
50046677146325

57W
51.0W

835 [CCT of 3500K]
82 Ras

White

2325 White

3500 K

-Lm

3900 Lm

197.7 mm
41 mm

146324
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O Product specs:

PRODUCT DATA
Product Number

Full product name
Ordering Code

Pack type

Pieces per Sku
Skus/Case

Pack UPC

EANZ2US

Case Bar Code
Successor Product number
General Characteristics
Base

Base Information

Bulb

Bulb Material

Bulb Finish

Reflector Finish

Filament Shape
Operating Position
Packing Type

Packing Configuration
Atmosphere
RatedAvgLife(See Family Notes)
Ordering Code

Pack UPC

Case Bar Code

Rated Avg. Life @ 120v
Electrical Characteristics
Watts

Voltage

Light Technical Characteristics
Beam Description

Beam Angle

Approx. MBCP

Color Rendering Index
Color Temperature
Initial Lumens

Initial Lumens @ 120V
Product Dimensions

Max Overall Length (MOL) - C

50W 130V PAR20 FL 25D 1CT

Lamp Description
PARZ0 main voltage reflector lamp.

® Download product data e  Print
sheet page

+ Images: + Family info:

229211

50W 130V PAR20O FL 25D 1CT
SOPAR20/HAL/NFL30

1 Lamp in a Folding Carton

1

15

046677229214

50046677229219

Medium [Single Contact Medium Screw]
Brass [Brass Base]

PAR20 [PAR 2.5 inch]

Hard Glass

Clear

Aluminized

CC-8 [Axial]

Universal [Any or Universal (U)]
1CT [1 Lamp in a Folding Carton]
15

Gas

SOPAR20/HAL/NFL30
046677229214
50046677229219
4000 hr

50w
130V

Flood [Flood]
25D

1100 cd

100 Rag
2900 K

550 Lm

420 Lm

3.375in
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Product specs:

PRODUCT DATA
Product Number

Full product name
Ordering Code

Pack type

Pieces per Sku
Skus/Case

Pack UPC

EANZUS

Case Bar Code
Successor Product number
Generai Characieristics
System Description
Base

Base Information

Bulb

Packing Type

Packing Configuration
Rated Avg. Life

Type

Feature

Ordering Code

Pack UPC

Case Bar Code
Electrica
Watts
Lamp Wattage EL
Dimmable

Light Technical Characteristics
Color Code

Color Rendering Index
Color Designation

Coior Description

Color Temperature

Initial Lumens

Product Dimensions
Owerall Length C

Logistic and Packing Data
Product Number

F54T5 835 HO ALTO TG

Lamp Description
. Qutstanding performance and
reliability.

e Download product data e  Print
sheet page

+ Images: + Family info:

166728

F54T5 835 HO ALTO TG
F54T5/835/HO/ALTO
1 Lamp

1

40

046677166724

50046677166729

High Output
Miniature Bipin
Green [Green Base]
T5 [16mm]

1LP 1 Lamp]

40

24000 hr

F54T3

ALTO®
F54T5/835/HO/ALTO TG
046677166724
50046677166729

S54W
54 W
Yes

835 [CCT of 3500K]
85 Ra8

835

na -]

3500 K

- Lm

1163.2 mm

17 mm

166728
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PL-T 42W/835/4P 1CT
1] . . o
H Ltamp Description

PL-T Triple 4pin Fluorescent Lamp with
Amalgam

! o Download product data ®  Print

}” sheet page

n
Product specs: O + Images: + Family info:

PRODUCT DATA

Product Number 268755

Full product name PL-T 42W/835/4P 1CT

Ordering Code 268755

Pack type i Lamp in 2 Foiding Carton

Pieces per Sku 1

Skus/Case 12

Pack UPC 046677268756

EANZUS

Case Bar Code 50046677268751

Successor Product number

General Characteristics

Base GX24q-4

Base Information 4p

Execution /4P [4 Pins]

Packing Type 1CT [1 Lamp in a Foelding Carton]

Packing Configuration 12

Avg. Hrs, Life 16000 hr

Ordering Code PL-T 42W/835/4P/ALTO

Pack UPC 046677268756

Case Bar Code 50046677268751

Electrical Characteristics

Watts 42W

Lamp Wattage EL 43.0 W

Lamp Voltage -V

Dimmable Yes

Light Technical Characteristics

Color Code 835 [CCT of 3300K]

Color Rendering Index 82 Ra8

Color Designation White

Color Description 835 White

Color Temperature 3500 K

Initial Lumens -Lm

Initial Lumens 3200 Lm

Product Dimensions

Overall Length C 158.4 mm

Diameter D 39.85 mm

Diameter D1 39.65 mm

Logistic and Packing Data

Product Number 268755
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Product specs:

PRODUCT DATA
Product Number

Full product name
Ordering Code

Pack type

Pieces per Sku
Skus/Case

Pack UPC

EANZUS

Case Bar Code
Successor Product number
Generai Characieristics
System Description
Base

Base Information

Bulb

Packing Type

Packing Configuration
Rated Avg. Life

Type

Feature

Ordering Code

Pack UPC

Case Bar Code
Electrica
Watts
Lamp Wattage EL
Dimmable

Light Technical Characteristics
Color Code

Color Rendering Index
Color Designation

Coior Description

Color Temperature

Initial Lumens

Product Dimensions
Owerall Length C

Logistic and Packing Data
Product Number

F54T5 835 HO ALTO TG

Lamp Description
. Qutstanding performance and
reliability.

e Download product data e  Print
sheet page

+ Images: + Family info:

166728

F54T5 835 HO ALTO TG
F54T5/835/HO/ALTO
1 Lamp

1

40

046677166724

50046677166729

High Output
Miniature Bipin
Green [Green Base]
T5 [16mm]

1LP 1 Lamp]

40

24000 hr

F54T3

ALTO®
F54T5/835/HO/ALTO TG
046677166724
50046677166729

S54W
54 W
Yes

835 [CCT of 3500K]
85 Ra8

835

na -]

3500 K

- Lm

1163.2 mm

17 mm

166728
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Product
Number:

Order
Abbreviation:

General
Description:

20871

CF42DT/E/IN/835/ECO

Page |99

DULUX 42W triple compact fluorescent amalgam lamp
with 4-pin base, integral EOL, 3500K color temperature,

82 CRI, for use with electronic and dimming ballasts,

ECOLOGIC
Product Information
Abbrev. with Packaging Info. CF42DTEINS35ECO 50/CS 1/SKU
Average Rated Life (hr) 12000
Base GH240-4
Bulb T(T4)
Color Rendering Index (CRI) 82
Color Temperature/CCT (K) 3500
Family Brand Name Dulux® EL
Mean Lumens at 25C 2670
Maximum Overall Length - MOL (in) 6.5
Maximum Overall Length - MOL (imim) 163
Nominal Wattage (W) 42.00

Additional Product Information

Product Documents, Graphs, and Images

Compatible Ballast
Packaging Information

A,
ECOLOGIC

™
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Product 20871
Number:
Order CF42DT/E/IN/835/ECO
Abbreviation:
General DULUX 42W triple compact fluorescent amaigam iamp

Description: with 4-pin base, integral EOL, 3500K color temperature,
82 CRI, for use with electronic and dimming ballasts,

ECOLOGIC

2r mation
Abbrev. With Packaging Info. CF42DTEIN8S835ECO 50/CS 1/SKU
Average Rated Life (hr) 12000
Base GH24Q-4
Bulb T(T4)
Color Rendering Index (CRI) a2
Color Temperature/CCT (K) 3500
Family Brand Name Dulux@ EL
Mean Lumens at 25C 2670
Maximum Overall Length - MOL (in) 6.5
Maximum Owverall Length - MOL (mim) i63
Nominal Wattage (W) 42.00

Footnotes

Approximate initial lumens after 100 hours operation.

Minimum starting temperature is a function of the ballast; consult the ballast manufacturer.

There is @ NEMA supported, industry issue where T2, T4, and T3 flucrescent and compact fluorescent lamps operated on
high frequency ballasts may experience an abnormal end-of-life phenomenon. This end-of-life phencmenon can resultin
one or both of the following: 1. Bulb wall cracking near the lamp base. 2. The lamp can overheat in the base area and
paossibly melt the base and socket. NEMA recommends that high frequency compact flucrescent ballasts have an end-of-life
shutdown circuit which will safely and reliably shut down the system in the rare event of an abnormal end-of-life failure
mode described above. The final requirements of this system are yet to be defined by ANSI. For additional information
refer to NEMA papers on their WEBSITE at www.NEMA.org.

SYLWAMNIA ECOLOGIC fluorescent lamps are designed to pass the Federal Toxic Characteristic Leaching Procedure (TCLF)
criteria for classification as non-hazardous waste in most states. TCLP test results are available upon request. Lamp
disposal regulations may vary, check your local & state regulations. For more information, please visit www.lamprecycle.org
This 4-pin DULUX lamp has an internal end-of-life mechanism (EOL) that shuts down the lamp preventing abnormal end-of
life failure modes. This lamp was designed for use with high frequency ballasts that do not hawve their own end-of-life
(lamplsensing circuits. but it is also compatible with high frequency ballasts that have their own end-of-life (lamp) sensing
circuits.

The life ratings of fluorescent lamps are based on 2 hr. burning cycles under specified conditions and with ballast meeting
ANSI specifications. If burning cycle is increased, there vill be a corresponding increase in the average hours life.

Lumen output and life rated on high frequency operation.

Rule of Thumb for Compact Fluorescent Lamps: Divide wattage of incandescent lamp by 4 to determine approximate
wattage of compact fluorescent lamp that will provide similar light output.

Optimum light output for DULUX T/E IN amalgam compact flucrescent lamps occurs at approximately 25 deg. Cf 95 deg. F
ambient temperature when the lamp is cperated in the base up position. The lumen value listed refers to the optimum
light output. Mon-amalgam compact fluorescent lamps provide atleast 909% light output frem 60-100 degrees F in the base
up position, the temperature range is narrower for horizontal or base down position.

Print Page
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MSDS sheets

PRODUCT DATA
Product Number

Full product name
Ordering Code

Pack type

Pieces per Sku
Skus/Case

Pack UPC

EANZ2US

Case Bar Code
Successor Product number
General Characteristics
Base

Bulb

Bulb Finish

Operating Position
Packing Type

Packing Configuration
Ordering Code

Pack UPC

Case Bar Code

ANSI Code HID
Electrical Characteristics
System Power EL
Watts

Lamp Wattage EL
Lamp Voltage
Dimmable

Light Technical Characteristics
Color Code

Color Rendering Index
Color Designation
Color Description

Color Temperature
Initial Lumens

Initial Lumens

Design Mean Lumens

Range of single-ended T6 high-efficiency ceramic
metal halide lamps with a stable color over
lifetime and a crisp, sparkling light.

e Download product data e Print
sheet page

£ Images: + Family info:

223289

MasterColor CDM-T 35W/830 Te 1CT
223289

1 Lamp in a Folding Carton

1

12

046677223281

50046677223286

G12

Te [Diameter: 6/8 inch /19mm]
Clear

Universal [Any or Universal (U)]
1CT [1 Lamp in a Folding Carton]
12

CDM35/T6/830

046677223281
50046677223286

M130/E

44 W
35W
- W
88 v
No

830 [CCT of 3000K]
81 Ra8

warm White

830 Warm White
3000 K

2300 Lm

- Lm

- Lm

Page | 101
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Cut Sheets: Ballasts

PHILIPS
ADVANCE

Electrical Specifications

VEZ-2T42-M3-LD

Brand Name

MARK 10 POWERLINE

Ballast Type

Electronic Dimming

Starting Method

Frogrammed Start

Lamp Connection

Series

Input Voltage

277

T

RED I

RED

BALLAST

YELLOW
BLUE
BLUE

DIAG. 132

The wiring diagram that appears above is for
the lamp type denoted by the asterisk (*)

LINE

Standard Lead Length (inches)

Enclosure Dimensions

Input Frequency |60 HZ
Status |Active
Lamp Type Num. | Rated Min. Input Input Power | Ballast Factor | MAX | Power Lamp B.E.F.
of Lamp Start Current (Watts) (min/max) THD | Factor Current
Lamps | Watts [ Temp (Amps) (minfmax) % Crest Factor
(°FIC)
CFTR32WIGK24g 2 32 5010 0.28 20076 0.05/1.00 10 0.58 1.6 1.32
*CFTR42WIGX24g 2 42 5010 0.36 20098 0.05/1.00 10 0.58 1.6 1.02
CFTRETWIGK24Q 1 57 5010 0.24 18/66 0.05/1.00 10 0.58 1.6 1.52
CFTR7OWIGX24Q 1 70 5010 0.25 18/80 0.05/1.00 10 0.58 1.6 1.25
Wiring Diagram Enclosure

CrverAll (L) Width (W) Height (H)| Mounting {M)
6.28" 300" 129" 60"
67125 3 129100 6
16 cm 7.6 cm 3.3 cm 15.2 cm
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DVANCE

Electrical Specifications
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ICN-2S54@277V

Brand Name |CENTIUM T5

Ballast Type |Electronic

Starting Method | Programmed Start

Lamp Connection |Series/Parallel

Input Voltage [120-277

Input Frequency |50/60 HZ

Status |Active

Lamp Type Num. Rated Min. Start Input Input Ballast | MAX | Power | MAX Lamp | B.E.F.
of Lamp Watts | Temp (°F/C) Current Power Factor | THD | Factor Current
Lamps (Amps) (ANSI| Watts) Y% Crest Factor
F54T5/HO 1 54 -20/-29 0.23 62 1.02 15 0.96 1.7 1.65
* F34T5/HO 2 54 -20/-29 043 117 1.00 10 0.98 1.7 0.85
Wiring Diagram Enclosure
=R
gLE
= : had AN L
—ewan | BALLAST [ M&—
— WiTEL M mTHE
- [ |
L e et | .
I
—_—
The wiring diagram that appears above is for
the lamp type denoted by the asterisk (*) } .
Enclosure Dimensions
. OverAll (L) Width (W) Height (H) Mounting (M
Standard Lead Length (inches) 16.70 " 118" 100" 16.94 "
e in.| cm. 16 7/10 19/50 1 16 17/50
Black| 31] 787 Yellow/Blue 0 42.4 cm 3em 25cm 415 em
White 3 787 Blue/White 0
Blue 28 711 Brown 0
Red 28] 711 Orange 0
Yellow 48[ 121.9 Qrange/Black 0
Gray 0 Black/White 0
Violet 0 Red/White 0
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PHILIPS
N CE Metal Catalog Number 71A5292
ADVANCE Halide For 70W  M98/M143
Lamp Ballast 60 Hz HX-HPF
Status: Active
DIMENSIONS AND DATA
3 X 4 CORE -2 COIL UNIT CIRCUIT TYPE HXCHPE
= a0 POWER FACTOR (min) 90%
‘ f 450 | REGULATION
: 3 Line Volts +5%
LL | | | I 01?. Lamp Watts +7%
I _] | LINE CURRENT {Amps)
r —= — &= + B Operating 080]|046| 040|035
L L [ ] l Open Circuit.... 1.90] 1.00] 0.90 ] 0.80
/ | T T starting........... 055|0.30f 025025
) 3 UL TEMPERATURE RATINGS H(180°C)
Insulation Class 1029
U-zggL'g{_DSE Coil Temperature Code 20°F or -30°C Al Al A A
MIN. AMBIENT STARTING TEMP 255
NOM. OPEN CIRCUIT VOLTAGE
3957 4 HOLES INPUT VOLTAGE AT LAMP DROPOUT ... o0| 156] 180 208
350 CLEARED INPUT WATTS 8
" OR MO RECOMMENDED FUSE (Am
THRU-BOLTS 1) USSR 4 3 2 2
—+ ,g( CORE and COIL 145
- Dimension (A) 275
Dimension (B) 5
245" 280" 200" Weight {Ibs.) 12"
Lead Lengths
) s CAPACITOR REQUIREMENT 8.0
b L Microfarads 280
Volts (min.)
Fault Current Withstand (amps)
60 Hz TEST PROCEDURES (Refer to Philips Lighting
Capacitor: 7C080L33-R Electronics N.A. TEST Procedure for HID Ballasts - Form
o= High Potential Test (Volts)
2000
1 minute 2500
2 seconds 230-280
Open Circuit Voltage Test (Volts)
Short-Circuit Current Test (Amps) 0.95-1.25
Secondary Current
Input Current.... 0.55|0.35| 0.30 | 0.25 -
0.80] 0.50| 0.50 | 0.45

Capacitance: §
Dia/Oval Dim:

Wiring Diagram:

Ballast to Lamp Distance
(BTL) = 15 fest

Temp Rating: 105°C

=
com %,/

COM

; \R J i_% Lam=
|

® Fig. K3
UL, RECOBNIZED

Typical Ordering Information

(please call Philips Lighting Electronics N.A. for suffix availability)

Data is hased upon tests performed by P

n:
Actual perform
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PHILIPS

ADVANCE
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1ZT-2T42-M3-BS@277

Brand Name

MARK 7 0-10V

Ballast Type

Electronic Dimming

Starting Method

Programmed Start

Lamp Connection

Series

Electrical Specifications Input Voltage | 120-277
Input Frequency | 50/60 HZ
Status | Active
Lamp Type Num. | Rated Min. Input Input Power | Ballast Factor | MAX | Power Lamp B.E.F.
of Lamp Start Current (Watts) {min/max) THD | Factor Current
Lamp | Watts Temp (Amps) {min/max) % Crest Factor
s (°FIC)
CEM32WIGX24Q 2 32 50/10 027 19/75 0.05/1.00 10 0.98 14 1.33
CEM42WIGX24Q 2 42 50/10 0.35 18/96 0.05/1.00 10 0.99 14 1.04
* CFTRS7TWIGX240 1 57 50/10 0.24 18/66 0.05/1.00 10 0.99 16 152
CFTR7TOWIGX24Q 1 70 50/10 0.29 18/80 0.05/1.00 10 0.99 16 1.25
Wiring Diagram Enclosure
LINE nu 3"‘:'?: ] = RED —
CLASS10OR 2 - VIOLET {+) o BALLAST
CIRCUIT _— =
10V, 05ma L TCREVE — BLUE
+ \
Diag. 58A

The wiring diagram that appears above is
for the lamp type denoted by the asterisk (")

Standard Lead Length (inches)

in. cm. in. cm.

Black 0 0 Yellow/Blue 0
White 0 0 Blue/White 0
Blue 0 0 Brown 0
Red 0 0 Orange 0
Yellow 0 0 Orange/Black 0
Gray 0 0 Black/White 0
Violet 0 0 Red/\White 0

Enclosure Dimensions

OverAll (L) Width (W) Height (H)| Mounting (M)
6.28" 3.00" 1.29" 200"
6 7/25 3 129/100 2
16 cm 7.6 cm 3.3 cm 51cm
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PHILIPS
ADVANCE
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VEZ-2S54

Brand Name

MARK 10 POWERLINE

Ballast Type

Electronic Dimming

Starting Method

Programmed Start

Lamp Connection [Series
Electrical Specifications Input Voltage |277
Input Frequency |60 HZ
Status [Active
Lamp Type Num. | Rated Min. Input Input Power | Ballast Factor | MAX | Power Lamp B.E.F.
of Lamp Start Current (Watts) (min/max) THD | Factor Current
Lamps | Watts Temp (Amps) (min/max) % Crest Factor
(°FIC)
* F54T5/HO 2 54 50/10 045 24/125 0.03/1.00 10 0.98 1.7 0.80
FC12T5/HO 2 55 50/10 042 24/114 0.03/0.90 10 0.98 1.7 0.79
FT5W2G11 2 55 50/10 042 24{114 0.05/0.90 10 0.98 1.7 0.79
Wiring Diagram Enclosure
DIMMER .
BLACK — RED
CYELLOW

wHITE | BALLAST

CBLUE TI:”

V===

LINE

The wiring diagram that appears above is for
the lamp type denoted by the asterisk (*)

Standard Lead Length (inches)

in.| cm. in.| cm.

Black 0 0 Yellow/Blue 0 0
White 0 0 Blue/\White 0 0
Blue 0 0 Brown 0 0
Red 0 0 Orange 0 0
Yellow 0 0 QOrange/Black 0 0
Gray 0 0 Black/White 0 0
Violet 0 0 Red/White 0 0

Enclosure Dimensions

QverAll (L) Width (W) Height (H)] Mounting (I
16.70" 118" 1.00" 16.34"

16 7110 19/450 1 16 17450
42 4 cm Jcm 2.5¢cm 41.5¢cm




Jonathan Walker
Half Moone Cruise and Celebration Center
Norfolk, Virginia

PHILIPS
ADVA

CE
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VEZ-1T42

Drmmeal Mo
oianiv iNg

M2-LD

-
MADL 410 DOWAIED] INE
IVIAIRIN W CAA VDN

mie
e

Ballast Typ

Electronic Dimming

Starting Methed

Programmed Start

Lamp Connection | Series
Electrical Specifications Input Voltage | 277
Input Frequency | 60 HZ
Status | Active
Lamp Type Num. | Rated Min. Input Input Power | Ballast Factor | MAX | Power Lamp B.E.F.
of Lamp Start Current (Watts) (min/max) THD | Factor Current
Lamp | Watts Temp {(Amps) {min/max) % Crest Factor
s (°FIC)

CFQ26W/IG24Q 1 26 50/10 0.11 08/31 0.05/1.00 10 0.98 1.6 3.23
CFTR26W/GX24Q 1 26 50/10 0.11 08/31 0.05/1.00 10 0.98 1.6 3.23
CFTR32W/GX24Q 1 32 50/10 0.14 09/38 0.05/1.00 10 0.98 16 263

" CFTR42WIGX24Q 1 42 50/10 0.18 10/49 0.05/1.00 10 0.99 16 2.04
Wiring Diagram Enclosure
— HLUE]
mackwre] gal) AST 'E”"“'

e

LINE

Diag. 134

The wiring diagram that appears above is
for the lamp type denoted by the asterisk (*)

Standard Lead Length (inches)

Enclosure Dimensions

OvwverAll (L) Width (W) Height (H)| Mounting (M)
498" 3.00" 129" 460"

4 49/50 3 129/100 435
126 cm 7.6cm 3.3 cm 11.7 cm
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Bill Of Materials
New System 1
Item Lutron Model No. Description

1) GP12-2774ML-20 277V, 3@-4 Wire Main Lugs GP Dimming Panel containing 1 20A-1Pole branch breaker rated at 14,000AIC for each of the 12 dimming
circuits. Max input feed = 80A

2) ®KP4-1204ML-20 277V, 3@-4 Wire Main Lugs XP Switching Panel containing 1 204A-1Pole branch breaker rated at 10,000AIC for each of the 4 switching
circuits. Max feed = 404

3) GP3-1204M-20 120V GP Dimming Panel contzining 1 204-1Pole branch breaker rated at 10,000AIC for each of the 3 dimming dircuits. Max input feed =
20A (3@-4 Wire], 404 (1@-3 Wire), 604 (1@-2 Wire)

4) GP3I-2774M-20 277V GP Dimming Panel containing 1 204-1Pole branch breaker rated at 14,000AIC for each of the 3 dimming cdircuits. Max input feed =
204 (30-4 Wire), 604 (16-2 Wire)

5) GP8-2774ML-20 277480V, 3@-4 Wire Main Lugs GP Dimming Panel containing 1 20A-1Pole branch breaker rated at 14,000AIC for each of the 8 dimming|
circuits. Max input feed = 60A

6) GRX-45-DW-WH Architrave Doorwide series GRAFIK Eye wallstation. Recalls preset light levels for up to 4 scenes plus off. Fine-tuning of light levels with
master raise/lower. Custom Lutron backbox provided.

7) GRX-CI-NWK-E Ethernet interface. Used to interface GRAFIK Eye systems to touch screens or other intelligent equipment. Uses TCP/IP communication
protocols. Surface mount.

8) GRX-DACPI-A-WH Automatically selects preset scenes on a GRAFIK Eye Confrol Unit in response to ambient daylight. Opagque Top Cover. Works with either
1 0-10V photocell or up to 3 Lutron MW-PS photocells. 4 Gang US Backbox.

9) GRX-IO Provides two way interface between GRAFIK Eye Control Units and contact closure devices, Requires 12VDC power supply and relays for
contact-closure output {contractor to provide). Surface-mounts on 2 Gang US Backbox.

10) MW-PS-WH Ceiling mounted daylight photosensor. Low voltage class 2, 24V DC.

11) LUT-ELT-3PH Emergency lighting interface that senses the normal (non-essential) line voltage on all three phases of normal power. When one or more
phases of power are lost, a signal is sent causing control units to enter emergency lighting mode. The interface mounts to a standard 4"
® 4" junction box.

12) LOS-CDT-2000-WH 2000 sqft Dual Technology Occupancy Sensor; Ceiling Mounted

13) LUT-194V-1U Audiovisual mounting rack for up to four (4) GRX-CI or similar Lutron control interface units. Mounts in standard 19" AV-1U racks.

14) GRX-IRPS-WH GRAFIK Eye ceiling mounted IR partition switch. A transmitter and receiver unit are mounted to the ceiling. These sensors detect the
Eresk%nce of a partitioning wall. The sensors interface to a GRX-10 set to partition mode. Units each mount in a standard single gang

ackbox.

15) GRX-CI-PRG R5232 and Ethernet Interface. Allows for PC Programming with GRX-3500 and GRX-4500 Control Units. Can also be used as an
astronomic timeclock for any GRAFIK Eve system. Surface mount.

16) GRX-4516-T-WH 16 Zone GRAFIK Eye 4000 Control Unit with PC Setup Capability and Translucent Top Cover. For use with Lutron GP, LP, and XP Power
Panels. 4 Gang US Backbox.

17) PP-120H 15VDC power pack for use with Lutron LOS ceiling mounted occupant sensor and Lutron 0-10 Volt ballast controls. Unit combines a
class 2 15VDC power supply and a heavy duty Form A relay.

18) GRX-4502-T-WH 2 Zone GRAFIK Eye 4000 Control Unit with PC Setup Capability and Translucent Top Cover. For use with Lutron GF, LP, and XP Power
Panels. 2 Gang US Backbox.

19) SGE-SVCN-WH-EO1 seeTouch style wallstation (non-insert version) which allows for the selection of preset window treatment levels. Control wires to the
GRAFIK Eye control link, and the Sivoia Motor Drive Unit. Unit is a Low Voltage Class 2 (PELV) device that requires 24VAC (Provided by
the Sivoia Motor Drive Unit).

20) GRX-4506-T-WH 6 Zone GRAFIK Eye 4000 Control Unit with PC Setup Capability and Translucent Top Cover. For use with Lutron GP, LP, and XP Power
Panels. 4 Gang US Backbox.

21) GRX-4508-T-WH 8 Zone GRAFIK Eye 4000 Control Unit with PC Setup Capability and Translucent Top Cover. For use with Lutron GP, LP, and XP Power
Panels. 4 Gang US Backbox.

22) GRX-12VDC 120V GRAFIK Eye 3000 Series 12 Volt DC Plug-in Power Supply (Requires Duplex Receptacle). Use to power additional wallstation
controls within 2 GRAFIK 3000 System. 800mA capacity can power up to 16 GRX Wallstations.

23) GRX-4504-T-WH 4 Zone GRAFIK Eye 4000 Control Unit with FC Setup Capability and Transiucent Top Cover. For use with Lutron GF, LF, and XF Fower
Panels. 4 Gang US Backbox.

24) - All electrical devices should match system controls. Use Lutron NovaT* dimmers, switches, receptacles, jacks and faceplates as required.
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GRAFIK Eyew GRAFIK Eye 4000 Series Preset Dimming Controls

4000-1 06.11.04

GRAFIK Eye 4000 Series Control Unit

Cover (shown open) Description

» Provides pushbutton recall of four preset
lighting scenes, plus Off.

» Allows setup of lighting scenes using
buttons on the Control Unit.

» Controls virtually any light source via
dimming and switching panels.

s Provides lockout options to prevent
accidental changes.

s |ncludes built-in infrared receiver for
operation with an optional remote control.

Models available to:
s Control 2 to 24 zones of lighting.

4000 Series Control Units work with:

Baseo Jonge Infrared Receivar * SRAFIK E}re Wallatations
Sceng * GP and LP Dimming Panels
Selection * XP Softswitchm Panels
Buttons

GRX-4100 Control Units

Frovide setup using buttons on the
Cantral Unit.

GRX-4500 Control Units

Provide optional setup using a PC,
including setting lighting levels in 1%
increments.
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GRAFIK Systems GP Dimming Panels Power Equipment

GPF Dimming Panglks 1 11.13.0&

GP Dimming Panels
120-127 / 277 Volt

GP3/4
i
Panels
GP8-24
Standard-Size
Panels

GP Dimming Panels provide power
and dimming for up to 144 load
circuits and control any light source,
including full-conduction non-dim.

Models available with:
¢ 120-127 V and 277 V input power.
* 3 to 144 circuits.
s [ifferent feed types and breakers.

RARRARTANETAE

GP Dimming ParIEIS W'Drk With: 0 L0ELORE TORSTIRMTRRURL0ER 008 DREY DU UMD D0UWNT DU VOO L™ ™ U AE0LN DORET RN RS DA I!"'!!"':-' Lil] i

¢ GRAFIK Eyes 4000 Control Units. GP36 GP48-144

* GRAFIK 5000m, GRAFIK 6000s, Large-Size Panels Large-Size Panels
and GRAFIK 7000m Systems.

s | P Dimming Panels.

* XP Softswitche Panels.

s DMX512 dimming systems via the
2LINKm option.
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Sensors

LOS-CDT Series

Occupant Sensors

Dual Technology Ceiling Mount Sensor

LR RSN L= =t =1 =15

Cat. No.
LOS-CDT-500-WH
LOS-CDT-500R-WH
LOS-CDT-1000-WH
LOS-CDT-1000R-WH
LOS-CDT-2000-WH
LOS-CDT-2000R-WH

Color
White
White
White
White
White
White

Features

The LOS-CDOT Series ceiling-mount dual-technology sensors
can integrate into Lutron systems or function as stand-alone
controls using a Lutron power pack. The technology
eliminates manual sensitivity and timer adjustments during
installation and over the life of the product.

* |ntelligent, continually adapting sensor
¢ Ultrasonic (US) combined with passive infrared [PIR)

LOS-COT 1 09,0408

excellent false tripping immunity
Suited for complex environments that are difficult to
control with single-technology sensors

* Snap-locks to ceiling-mounted cover plate

MNon-Volatile Memory: settings saved in protected
memory are not lost during power outages

500 to 2000 sq.ft. (46 to 186 m?) coverage when
mounted on an 8 - 12 ft. (2.4 to 3.7 m) ceiling; 180" and
360° field of view

Affords choice of turning lights off or dimming to a preset

level in the unoccupied state when integrated with a

Lutron system.

Coverage Field of View
500 sq.ft. (46 m? 180"
500 =q.ft. (46 m?) 180°
1000 sq.ft. (93 m?) 180°
1000 sq.ft. (93 m?) 180°
2000 sq.ft. (1686 m?) 360°
2000 sq.ft. (186 m?) 360°
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GRAFIK Systems GRX-IRPS-WH Accessories
irps-1 1.7.08

GRX-IRPS-WH

Infrared Transmitter/Receiver Pair
Description

Infrared transmitter/receiver pair detects
partition movement and, in conjunction with
other Lutron products, coordinates lighting
preset functions in areas such as partitioned
meeting rooms or ballrooms. Sensors may be
used with GRAFIK Eye 3000 or 4000 Systems,
GRAFIK Eye QS, as well as GRAFIK
5000/6000«/7000 Systems.

s Automatically combinas lighting preset functions
when partition is open creating one large space.

¢ Lighting preset functions become independent
as partition is closed creating several smaller
spaces.

* Sensors require additional Lutron interface
(GRA-IO or OMK-IO) and power supply
(GRX-12VDC) for proper operation with GRAFIK
Eye 3000/4000 system,

* Sensors also work with a GRAFIK Eye QS
system, with a QSWS2-2B wallstation and
power supply.

¢ Sensors function with SeeTouch SO series
wallstation with occupant sensor connection if
used with GRAFIK 5000/6000/7000 system.
One S0 series wallstation with occupant sensar
connection (ordered separately) can
accommodate and supply power for one
transmitter/receiver pair for one moveable wall,
This will count as two davices on the link.
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. MW-PS-WH Daylight Sensor

microPSw Daylight Sensor

wﬁﬁ' W3y
"‘f:'“ J Ao 18
A et €
J"‘I'
1.75"
C(44mm)
[ —
.T
2.85"
= (72mm)
v/ R/
T—‘
—
{B4rnmj

2" {50mm diameter hole
reqjuirad for installation

miw-ps-1 04.01.04

Description

* Provides daylight harvesting capability.

* May be used with the Digital microWAT Te Lighting
Zone Controller, GRX/OMK-DACP!, or RadioTouch
Controller.

* Allows controllers to automatically dim lights when
available daylight is high and brighten lights when
daylight is low in order to maintain a specific light
level in the space.

* May be calibrated for daylight sensitivity.

* Mounts easily on any ceiling tile with one 2" diameter
hole.

Specifications

Power
Low-voltage Class 2
Operating Voltage: 24 V Direct Current.
Key Design Features
Meets IEC 801-2. Tested to withstand 15kV electro-
static discharge without damage or memory loss.
Environment

¢ Temperature: 32-104°F (0-40°C).

* Relative humidity: less than 90% non-condensing.
Delivery
Ships in 3-4 weeks.
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GRAFIK Eye.cn; European Style Wallstations
egrx-3 12.9.03
Color and Finish Codes
EGRX-4S- - Description
4-Scene with Off and Raise/Lower * Used to select and adjust scenes in
Wallstation GRAFIK Eye Control Units.

* Scene selection functionality can be
selected in the field.

s Status LEDs indicate which scene is
selected.

+ Off button turns all lights off.

* Master raise/lower button brightens or

— dims all lighting in the selected scene.

[ Scene * Works with GRAFIK Eye 3000 and 4000
4 Selection Series Contral Units.
Buttons

* Selects scenes in just one Control Unit

or a group of up to eight Control Units.
* Mounts in UK/German wallbox. In the
Off LS., Lutron supplies a UK wallbox (P/MN
241-683) with the Wallstation.

Master
R Ralsa/Lower Finish and Engraving Options

Available with engraving to mest
specific project needs.

Status LEDs

Field Selected Functionality

DIF Switch Settings Scene selection
buttons activate:

Scenes 1t0 4

Scenes 9 to 12

Scenes 13 to 16

I | mE | ER | Em| o

&
H
B Scenes 510 8
o
&

DIP Switches 7-10 are set at the factory.
Do not change these switches.
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Email Cut Sheet Page 1 of 1

: Phone 303 296 9696
A.l.A. Industries, Inc. 800748 2036
290 E_&6th Ave Denver, CO 80216 Fayx 203 296 2145

Skylight Cut Sheet
Page of
Date

Customer Name:
Jonathan Walker

Address:

Fhone: Fax Number:

Skylight Type:  Dome_X Pyramid Flat Glass

Other
Frame: Standard_* Thermal Break; Mill Finish Bronze Finish,
Other,

. I Outside Curb , . )
Quantity Unit Size Dimension Glazing Color  |Glazing Material
23 A6 12" x 46 12" 49 1/2" x 43127 |Clear Acrylic
zend

Dbl dome/ G!ags..f Multiwall
Pyramid section ection .—I
— y x
= !
Y : QOuiside Curb Dimension | . o

" / \ ' | : | ‘/ \ “ SE" clearance all sioes

Approved By: Date:

SPECIFICATION: A LA skylights shal be factony assembled a5 manufaciured by ALLA. Industries. Unit sha' consist of an inner frame (.070)

made for adeguate wespape to exterior. Domes shall consist of one piece formed acrylic plastc. Units constructed to withstand 40 PLSF.
downward, 18 PLE.F. gutward leadng. Unit shall be constructed to minimize air infiration. THERMAL BREAK UN'TS SHALL HAVE
POLYURETHAME THERMAL BREAK TO REDUCE THERMAL TRANSFER THROUGH THE ALUMINMUM FRAME AND TO PREVENT
COMNDENSATION ON THE INTERIOR FRAME SECTIONS. (Glass units shall be constructed of sealed insulating glass panel wih termpered

ouber Be and ternpered or laminated inner lite.)

http:/www. alamndustries. com/cut sheet email htm 1/20/2000
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Sivoia QEDs

Skylight Shade (4.75 inch frame)

Tension Shade

Sivoia QED | Skylight Shade
{4.75 inch frame)

The Shola CQuiet Electronic Drive (QED) skyliaght
shades utilize the ultra-quiet, precision cortrolled
Electronic Drive Unit (EDU. The Sivais GED EDL

i housed inside the roller tube and aluminum frame,
contralling the movement of the shade, and
adjusting it to the user's desired positions.

Aesthetics

« Light-blocking fascia eliminates light gaps around
fabric when closed

= Concealed cable guides maximize view through
sklighit when open

= Wide variety of high performance fabrics to
anharce decor

Design

= Lnigue tension-abaorbing frame eliminates stress
an the surounding calling structurs

« Reliable parformance under extrame temparaturas is
anaured by weld - and s2am - free desian

« The EDL recuires onby low-voltage winrg

Operation

= Smooth, ultra-quist opsration

« Shades start, move and stop with precision

= Offers programmable stop points, The EDL fracks
the position of the shads and s able to adjust it to
predetarmined locations at the touch of a button.

Control

- Basy-to-read and sasy-to-uss controls

= Zmoocth, quiet, preciss movement of skylight
shades creates elegant transitions

- Dne-touch control of hard-to-reach skylioht shades
through kevpad or IR remote

- Seamless integration with other Lutron Shvioia
products, lighting controk and other A% equipment
« Does nat require group controllers o relay systems
to create shade groups and sub-aroups

LILUTROMN. SPECIFICATION SUBMITTAL

085111 1 Q20409

Sivoia QED skylight shade

Installation

« Flexibla OF to 457 installation.
« Inside, recessaed, and outzids mournting options

allow syatem to fit any application

« Can be shipped pre-assembled or as components

to maximize on-site irstallation corvenience and
time savings (Refer to SCT for your application.

Other

« Power failure memary for the lifstime of the product
B waar limited warranty

Page 1
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Sivoia QEDs

Skylight Shade (4.75 inch frame)

Tension Shade

Speciifications
Audible noise

= Sleylight shade componerts designed for
Litra-cjuiet operation (will not excesd 44 dBA
measuraed 3 ft (1 m) from the EDL)

Power

« Requires 24 Ve~

« Oine transformmer output reguired p=r EDL

= Power must be provided by a Lutron
approvec MEC Class 2 power source

= One EDL can power one accessony conirol
(keypads and accessories)

System components

+ Syetem allows for a tofal of 26 devices including
any type of Sivoia ED EDL, keypad, CGortact
Closure input (CCh or other interfaces

= If the number of kevpads and interfaces in
an irstallation exceeds the number of EDUS,

external keypad power supplies are required

System capacity

» Typical maximum shade size s
TOag ftie.s sqm)

+ Maxdmum shade size is detemmined from shade
width, length, fabric type, fabric weight, angle of
installation, etc, (refer to Lutron Shade
Configuration Tool (SCT) for vour application)

System performance

- Bach EDL stores programmable presets
including open, closed and any other position

- Presets can be recalled from kevpads, CCls, IR
receaiers, and other lighting control system inter-
faces

- Presets can be set with a 5 second button push
and hold from the kevpads, CCls, o handheld
remiocte controls

- Kevpad adjustment of presets can be disabled with

the “lock out” function on the keypad

LILUTROMN. SPECIFICATION SUBMITTAL

085111 2 020409

« Dpen and close imits are programmabie

fram the EDL), wall-rmountsd keypads, and
hand-held remote confroks

= All mystem components are Electro Static

Discharge (ESD) pratected

Grouping

= Fevpads and CCls can contrd any ECL

o group of EDL's without a separate
grioup cortroller

= Syatem groups and subgroups can be

corfigured at the point of cortrol without
rewiring ard without access to the EDL

= Syatern may contain multiple EDL) tvpes
« Keypads and interfaces within this system are

able to operate any group or subgroup of EDU's

Intearation

- EDLs integrate with marry Lutron lighting

cortrols including GRAFIK. Eves,
HomeWorkss, RadioRas, and RadicTouchs

« Contact closure interface available to integrate

with AN equipment such as time clocks, security
aystems, and touch scresrs

System controls

- Fevpads and CCls are low-voltage and receive

their power from the EDL

= All ystemn devices must be connected through

A Commaon communication link

« IR controls availakle. IR recebers can be wined

directly to EDLL, There are also Sivoie QED
kevpads and COls with built-in IR receivers

Fabrics

* Flberglazs based fabrics avallable for sheer,

clim-out, and blackout

Page 2
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Sivoia QEDs

Skylight Shade (4.75 inch frame)

Tension Shade

Shade options

Mounting options
The frame can be mourted irside of, recessed into, or
outsicle of the skylight opening.

Cross-section

In=ide Mount Recessad Inside Ctside mount
(standard) hAount (rnew iailling) (deal
construction) for retrofit)
% % %

e = ]

085111 & Q20409

Hem bar
Half-wrap Herm bar

B -_‘ Looking up

Fabric roll orientation

Fabric unwirds friom moller at the fop and
closest to the glass. Skylight shade B not
available in reverse roll or with roller at
the battom.

m‘%

Reqular ral

Drive side options
EDL! can be located on the left or dght side
of the ahadls.

Left drive side Right drive side

9 o

Laooking up

Fabric options

Sivode QED skylight shades are avallable ina wide
variety of fabric types,

Sheer — LW protection, transiucent

Dim-out — LN protection, minimal translucence
Blackout — Maximurn LW protection, no view

MNOTE
For complete fabric selection, please consult the SCT
ar customer senvice.,

LILUTROMN. SPECIFICATION SUBMITTAL

Angles of installation
Frame can be installed at any angle
b=twean (F and 457

Haorizontal
calling = OF

Arty angle from
or - 45°

45

Page 3
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Sivoia QEDs Skylight Shade (4.75 inch frame) Tension Shade

095111 4 Q20400
Frame Information

System dimensions

Syetem s concealad within its rame. Frame thickness

and depth are standard regardless of system size,

P Drive Side

(121 mm) _f_ :

_Yoosin

] "}'iﬁ? i)
2.251n
(57 mm)
Application diagrams
Room view
Insice mourt Facessad inside mount Cutside mount (cailing)

= =

Shipping options
Syetem ships pre-assembled or as componarnts.
(Refar to Lutron Shade Configuration Tod (SCT) for yvour application).

SLUTRON. SPECIFICATION SUBMITTAL Page 4
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Norfolk, Virginia

Sivoia QEDs Skylight Shade (4.75 inch frame) Tension Shade

System parameters

This chart lllustrates general systam dimersions
af Sivoie GQED slgdlight shade syatem. Svstem
contains frame and shads,

[] Minimum systsm size:
24 inowx 38 in B0 mm w814 mm 1)

[ Longest system:
Tinwx 144 in|
(2005 mm wx 3858 mm )

O Widest system:
OB inwx122in|
(2432 mm wx 3124 mm )

B Frams thickress:
Drive end: 4.65 in (118 mm)
Mon-dmve end and sides: 2,25 in (57 mm)

NOTE

Skadiaht shade dirmension limtations ars

a function of fabric selection and application
angle. Pleass consult the SCT or customer
senvice for details.

DLUTROMN. SPECIFICATION SUBMITTAL

085111 & Q20409

24in
(B0 ) Drive side itop)

S in
1914 o)
144 in 12310n
(3668 mim) (3124 mm)

35 in (2438 mim)
79 in (2007

I' in (2 mirm) 4

t

Frame
Thiclkness
Page &
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Sivoia QEDs Skylight Shade (4.75 inch frame) Tension Shade

System wiring

Single fransformer

085111 & Q20409

Wire Tvpe & -

Sivoia GED
skylight shade

W eeE] ]

Il‘-'.l l

S AT

aooe

Sivaig QED

keypad

Wiring types | Purmposs Wire aptions
A Communications ard keypa 1 palr 22 AWG (0.5 mm3 ar larger
power (EDUS, kevpads, twisted and shiglded for communications,
and accessories) 2-18 AWG (1.0 mm3) for power or
Lse Lutron
PN GRA-CBL-3465-500
B EDL power itransformer to EDL) 16 AWGE (1.5 mm3) - 200t (509 m) max
18 AWG (1.0 mm3) - 125 1t (381 m) max
20 AWG (0.5 mma- 75 11228 m) max
NOTES

« The total length of Wire Tvpe A depends on your system configuration. For actual wire kengths,
refer to the Lutron Sivoie QED Wiring and Prograrmmirg Guids, PM 045-0G8

* If the total number of keypads and interfaces in an
external kevpad power supplies are requirad,

LILUTROMN. SPECIFICATION SUBMITTAL

imstallation exceads the number of EDL'S,

Page &
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Sivoia QEDs Skylight Shade (4.75 inch frame) Tension Shade

(&5- 020409

System wiring

Multiple transformers
Pl Wire Type A

%)

<[ Tea] p-[FaTpea]
=S

Sivoia QED keypad g

Wire Typ= B |—C I

Iy

P

E000
000

Sivaig QED

skylight shads

1
‘Wire Tvpe B |—C:'

Sivoia QED transfonmer
FSV-100SF-P1 Shown

MNOTE
The Sivaia QED link supports up to 96 devices (EDL's, Sivola QED keypads and cortrol closures)
(refer to pages 2)
Wiring types | Purpose Wire options
A Communications and keypad 1 pair 22 AWG (0.5 mm?) o larger
power (EDLs, keyvpads, twisted ard shielded for communications,
and accessoriss) 2-18 AWG (1.0 mmé) for power o
Lse Lutron
P/ GRX-CBL-3485-500
B EDU powier (trarsiormer to EDUY 16 AWE (1.5 mimd) - 200 1t {50.9 m) miax
18 AWGE (1.0 mme) - 125 11281 mj m
20 AWG (0.5 mimé) - 75 1t (22,8 m) max
NOTES

= The tatal length of Wire Tvpe A depends on vour system configuration. For actual wire kengths,
refer to the Lutron Sivois QED Wiring and Programming Guids, P 045-0G8

* Ifthe total number of keypads and interfaces in an installation excesds the number of EDL's,
encternal kevpad power supplies are required,

LILUTROM. SPECIFICATION SUBMITTAL Page 7
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Sivoia QEDs

Skylight Shade (4.75 inch frame)

Tension Shade

Power paneis
Single panel or multipk pansls

085111 B

Sivoia QED
skylight shade I |
|
N
Ill I|
| Sivaia QED
Up to 10 QED Wire Types Power Panel
EDLS per parel A+BaorC
12
s v
= = | Sivoia QED
™ | Keypads
Wiring types Purpose Wire options
A Communicatiors and keypad 1 palr 22 AWG (0.5 mim2) or larger
power (EDUs, keypads, twisted and shiglded for communications,
and accessoriss) 2-18 AWG (1.0 mim?2) for power ar
Lise Lutron
/M GRX-CBL-34685-500
B EDU power transformes to EDLE 18 AWG (1.5 mimd - 200 1 60,9 m) measx
18 AWG (1.0 mimd- 125 11 (381 m) max
20 ANG (0.5 mmd - 75 1t (228 m) max
c Aand B combined Combine 4 and B or use Lutron
F/M SVQ-CBL-250 - 200 ft (609 m) meax
MNOTES

= The total length of Wire Tvpe A depends on vour system configuration. For actual wire kengths,
refar to the Lutron Shvoia QED Wiring and Programming Guide, P/ 04 5-038
* Ifthe total number of keypads and interfaces in an installation exceeds the number of EDL's,

external kevpad power suppliss are requirad,

LILUTROM. SPECIFICATION SUBMITTAL
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Sivoia QEDs

Skylight Shade (4.75 inch frame)

Tension Shade

Limited warranty

SCOPE

This limited warranty ("Warranty™) covers the Lutron
supplied (a) Siveia QED skylight roller systam ("Sivois
QED sledight roller system”), (b) manual shade systam
and (c) altzrnating current or ac shads systam

(gach of the foregoing being a *Systam”). Customer
acknowladges and agress that use of the Systam
conatitutes acceptance of all t2rms and conditions of
this Waranty.

LIMITED WARRANTY

Subject to the exclusions and restrictions described
below, Lutron warrants that each Systerm will be free
from manufacturing defects from the date of shipmerit
e Lutron for a period of (8) one visar as to the wall
controls, interfaces and syatem accessories of the
Sivoie QED sklight raller system ("External Sivoia
QED slgdight Componerts™) and () eight vears as to
the ather Systems and the electronic drive unit (EDL),
shade fabiic, and shads hardwars of the Sivois OED
sklight raller systermn. if any manufacturing defect
exists in the External Siveia QED components, 5o long
as Customer promiptly natifies Lutron of the defect
within the one year warrarty period and, if requestad
by Lutron, retums the defective partis), Lutron will,

at its option, elther repair the defective part(s) or
provide comparakle replacerment partis). If any
manufacturing defect exists in any of the componants
af a System other than the External Sivais QED skodight
Components, 50 long as Customer prompthy notifies
Lutron of the defect within the elght year warranty
period and, if requested by Lutron, returns the
dafective partis), Lutron will, at its option, ether repair
the defective partis) or issue a credit to the Customer
agairst the purchase price of comparable replacement
partis) purchased from Lutron as provided below:

ZLUTROMN. SPECIFICATION SUBMITTAL

@511 & 020400
Mumbsar of aars Percentsge of Cost
from Cate of Replacemnent Parts
af Shiprmant Creditad by Lutron
Upte 2 1005
Mo than 2 kot mot more than S0%
5
Mo than S bt mat moe than 25%
g
hara than & 0%

Feplacement parts for the Syatem provided by Lutron
o, at ite 2ole dizcration, an approved vendor may be
new, used, repaired, reconditionsd, and/or mads by
a diffarant manufacturer.

EXCLUSIONS AND RESTRICTIONS

Thils Warranty will be vioid, and Lutron and its supplisrs
will have no responsibility under this Wamranty, if Lutron
of Its representatives cannot access any components
of the Syatem to inspect, diagnoass problems with or
repair the Systam or any of its components as a result
of concealment or inaccessibility of such components
within a building structure.

This Warranty doss niot cover, and Lutron and its
asuppliers are not responsible for:

1. Damage, malfunction o iInoperakiity diagnosad

[ Lutron or a Lutron approved third party as caused
v normal wear and tear, abuse, misuss, Incorrect
instalation, neglect, accident, interfersnce or
ervironmental factors, such as (&) use of Incomect line
voltages fuses or circult breakers; (B fallure to install,
rmalintain and operate the System pursuant to the
operating instructions provided By Lutron and

Page &
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Sivoia QEDe

Skylight Shade (4.75 inch frame)

Tension Shade

Limited warranty (continued)

the applicakblke provisions of the Mational Bectrical
Code and of the Safety Standards of Linderwriter's
Laboratories; (o) use of incompatible devices o
accessores; () improper or insufficlent vertilation; (=)
unauthorzed repairs or adjustments or alterations; if)
vandalizm; (@) an act of God, such as firs, lghtning,
flonding, tornado, sarthouake,

hurricane or other problems eyond Lutron's cortrol;
ar (h) direct exposure to cormosive materials.

2, On-aite labor costs to diagnoss ssuss with, and
remcwe, repalr, replace, adjust, reinstall andsor
reprogram the System or any of its components.

3. Components and equipment extermal to the
Syatem, such as, non-Lutron lighting and automation
gyatems; building wiring audic-visual equipment;

and non-Lutren time clocks, photo sensors and
miction detectors.,

4, The coat of repairing or replacing other property
that s damaged when any Syatem does not waork,
property, even If the damage was caused by the

System.

THIS WARRANTY IS IM LIEV OF ALL OTHER
EXPRESS WARRANTIES. ALL IMPLIED
WARRANTIES, INCLUDING THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND OF
FITMESS FOR A PARTICULAR PURPOSE, ARE
LIMITED TO EIGHT YEARS FROM THE DATE

OF SHIPMENT, EXCEPT THAT SUCH IMPLIED
WARRANTIES ARE LIMITED TO ONE YEAR FROM
THE DATE OF SHIPMENT AS TO THE EXTERMAL
SIVOLA COMPONENTS.

LWLUTROM. SFECIFICATION SUBMITTAL

0EE-111 10 Q20409

MO LUTROMN AGENT, EMPLOYEE OR
REPRESENTATIVE HAS ANY AUTHORITY TO BIND
LUTRON TO ANY AFFIRMATION, REPRESENTATION
OR WARRANTY CONCERNING THE SYSTEMS.
UNLESS AN AFFIRMATION, REPRESENTATION OR
WARRANTY MADE BY AN AGENT, EMPLOYEE OR
REPRESENTATIVE IS SPECIFICALLY INCLUDED
HEREIHN, OR IN STANDARD PRIMTED MATERIALS
PROVIDED BY LUTRON, IT DOES NOT FORM A PART
OF THE BASIS OF ANY BARGAIN BETWEEN LUTRON
AND CUSTOMER AND WILL NOT IN ANY WAY BE
EMFORCEABLE BY CUSTOMER.

IN NG EVENT WILL LUTRON OR ANY OTHER PARTY
BE LIABLE FOR EXEMPLARY, CONSEQUENTIAL,
INCIDENTAL OR SPECIAL DAMAGES (INCLUDING,
BUT NOT LIMITED TO DAMAGES FOR PERSONAL
INJURY, FAILURE TO MEET ANY DUTY, INC LUDING
OF GOOD FAITH OR REASONABLE CARE,
MEGLIGEMCE, OR ANY OTHER LOSS WHATSOEVER],
HOR FOR ANY REPAIR WORK UNDERTAKEN
WITHOUT LUTRON'S PRIOR WRITTEN CONSENT
ARISING OUT OF OR IN ANY WAY RELATED TO

THE INSTALLATION, DEINSTALLATION, USE OF OR
INABILITY TO USE THE SYSTEM OR OTHERWISE
UNDER OR IN CONNECTION WITH ANY PROVISION
OF THIZ WARRANTY, EVEN IN THE EVENT OF THE
FAULT, TORT (INCLUDING NEGLIGENMCE), STRICT
LIABILITY, BEREACH OF CONTRACT OR BREACH OF
WARRANTY OF LUTRON OR ANY OTHER PARTY,
AMND EVEN IF LUTRON OR SUCH OTHER PARTY WAS
ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Page 10
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Limited warranty (continued)

NOT WITHSTANDING ANY DAMAGES THAT
CUSTOMER MIGHT INCUR FOR ANY REASON
WHATSOEVER (INCLUDING, WITHOUT LIMITATION,
ALL DIRECT DAMAGES AND ALL DAMAGES LISTED
ABOVE), THE ENTIRE LIABILITY OF LUTRON AND OF
ALL OTHER PARTIES UNDER THIS WARRANTY ON
ANY CLAIM FOR DAMAGES ARISING OUT OF

ORIN CONNECTION WITH THE MANUFACTURE,
SALE, INSTALLATION, DELIVERY, USE, REPAIR, OR
REPLACEMENT OF THE SYSTEM, AND CUSTOMER'S
SOLE REMEDY FOR THE FOREGOING, WILL BE
LIMITED TO THE AMOUNT PAID BY CUSTOMER FOR
THE SYSTEM. THE FOREGOING LIMITATIONS,
EXCLUSIONS AND DISCLAIMERS WILL APPLY TO
THE MAXIMUM EXTENT ALLOWED BY APPLICABLE
LAW, EVEN IF ANY REMEDY FAILS ITS ESSENTIAL
PURPOSE.

THIS WARRANTY GIVES YOU SPECIFIC LEGAL
RIGHTS. YOU MAY ALSO HAVE OTHER RIGHTS
WHICH VARY FROM STATE TO STATE SOME STATES
DO HOT ALLOW LIMITATIONS ON HOW LONG AN
IMPLIED WARRANTY LASTS OR THE EXCLUSION OR
LIMITATION OF INCIDENTAL OR CONSEQUENTIAL
DAMAGES, 50 THE ABOVE LIMITATIONS OR

EXCLUSIONS MAY NOT APPLY TO YOLL.

WARRANTY CLAIMS, TECHNICAL ASSISTANCE AND
WARRANTY INFORMATION.

Ciortact the Lutron Technical Support Center at the
riumbsrs provided on the following page or your local
Lutron sales representative with questiors concerning
the installation or operation of the System or this
Warranrty, or to malke a warranty claim. Pleass provide
the exact modsl number when calling.

LILUTROM. SPECIFICATION SUBMITTAL

-1 11 Q20409

The product may be coverad undsr one or mars of
the following LS. patents: 6,935,405, 6,983,753, ard
5,294 145 corresponding foreign patents. LS. and
foreign patents perding.

Lutron, the Sunburst logo, Shvola, Sioia QED,
GRAFIE BEve, HomeWorks, RadioTouch and RadioR4a
are registerad trademarks, and Guartum s a
trademark of Lutron Electronics Co., Inc.

MEC Iz a registerad trademark of the Mational
Elactical Code,

Page 11
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Sivoia QEDs

Skylight Shade (4.75 inch frame)

Tension Shade

Technicai and saies assistance

WORLD
HEADQUARTERS

Lutren Blectronics Co., Inc.
T 200 Suter Road
Croopersburg, PA 18066
Unitad Statas

Tel: +1.610.252.3800
Fapo+1.610.282.1243

ASIAN HEADQUARTERS
Ludren GL Lid.

15 Hoa Chiang Road
#17-03 Tower Fiftean
Singapors 083316

Tel: +65 . 5220.4666

Fape: +E85.6220.4333
lutroreead tran. com

EUROFEAN
HEADQUARTERS
Ludron E& Lid.

G Saversign Closs
Londan, E1W 3JF

United Kingdom

Tel: +d4 02077020657
Faoe: +44. (20,7480, 65299

CLUSTOMER SERVICE/
ORDERING

UISA +1.610,252.2800
0800 - 20,00 BEST

UK, +4 40020 7702 0657
000 - 18.00 GMT

CLUSTOMER SERVICES
E-MAIL
shadirginfo@lutron.com

TECHMICAL SUPPORT
& SERVICES

LS4 +1.810.282.2800
24 houra/T days

UK, +44.0020. 7702 0657
02,00 - 18.00 GMT

INTERMET:
weaww lutron.cam

ADDITIONAL LUTRON
SALES OFFICES:

Garmany

Tel: +49.300.710. 4550
Fam: +49.309.710.4591
FREEFHOME:
CB.5BET. 6635

France

Lutren LTC, S.ARL

20 rus da Villisrz

92300 Levalkois-Perrat, France
Tel: +33.0001 41.05.42 .80
Fape +33.00)1.41.05.01.80
FREEFHOME: 0&800.%0.12.18
lutrorfrance@ron.com
Spain-Madrid

Tel: +34.91.587.84.79

Far: +34.91.567.84.78
FREEFHOME:

CAa00 48944

Spain-Barcelona

Tel: +34 9.3.496.57 .42
Fap: +34.93.4%6.57.50
FREEFHIOME:
D00 S48 944

Hang Kang

Tel: +852.2104.7733
Fa: +852.2104.7633
Beijing

Tel: +85.10.55877.1817
Fapi: +86, 10,5877 18168
Shanghai

Tel: +86.21 G2R8.1473
Fape: +86.21.6288.1751
Simgapore

LUTROM Gl Lid.
Singspore

15 Hoa Chiang Road
#7-03 Towar 15
Singspore 082216

Tel: +65 5220 .4066
Fape: +55.6220.4333
Japan

Tel: 481 35675411

Far: +81.3.5575.8420

LILUTROMN. SPECIFICATION SUBMITTAL

wenw lutren.comdshadingsolutions

LS4 and Canada (24 hrsd7 days):
call: A00.523.2460

Crter countris= B a.m. -8 p.m. ET)
call: +1&10,282.2300
e +1 610,282 .3000

email;  shadingirfod@lutron.com

Shades Gustomer Service

LS4 and CGanada (24 hrad7 days):
call: B00.446.1503

Q2002 LLTRON Elkctronics o, Ine.
F/M 085- 111 REV A

Spacification Submittal Shast
far Sivoia QED skylight shads

011 12 O

Page 12
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GLOBAL TRACK sNelE

CIRCUIT 120V

1CIR 120V

APPLICATION:
Fower supply for Amerlux track lighting fisturas

LABELING:

CONSTRUCTION:

Architectural grade, extruded aluminum housing
Milled grounding bar provides continuous ground
confact

Confinuoushy crimped conductor ensures mechanical
strength and electrical relicbility

BlOCE white or natural aluminum

MOUNTING:
Surface mount only, max. 4' C.C. suspension paints

UL and CUL listed

PROJECT:

TYPE:

GES Track Components

Flex Connecter

GES 23

u‘ v
}, 5.
l Dead Ends
GES 41
19" . l |
’_:— N =
% <

ELECTRICAL
Single circuit, 120w track
20 amp max.

Outlet Bow Caver

GES 15

Amarlux reservas the rigl‘nr = c|'|c|ngc— details that
do not affect overall function and pErForrn-: nce.

{use with any canneckr|

-

T | <zl -

Bar Fead Kit
GES 17

=
= <
7 .. =
Mancpaint
GES 70

N
-

Accessories not shown:

GES47 - flonting conopy feed
Thar celing lip

TRO20T -

ORDERING INFORMATION:

TRACK

Model

SES204 I:-d-ri'| 1 - natural aluminum GEST11 - live end

SGES208 I:Q2'| 2 - black GES13 - conduit end

GESZ12 (1407 3 - white GES14 - center feed
GESTS - outlet bew caver

GES17 - Thar feed kit

GESZ1 - straight connector

GESZ3 - flex connector

GES34 - L connacter, adjusiable
univarsal F{}l:ril'y'

GES38 - X connector

GES40 - T connacter, adjustable

universal F-c>|-:| riky

Track Exqrrlpls: GES2042
Companent Example: GES11-2

|C:|1 #: |

GES41 - dead and

GES&7 - Hocrhng canapy feed
GES70 - moncpaoint

TROBOT -Thar cei||'ng c|i|:-

1
7.

AMERLUX'

LIGHTING SOLUTIONS

ADAPT. ABILITY"

COMPONENTS®
Model

*Components ordzrad separaizhy

Amerlux, LLC. « 23 Daniel Road East, Fairfield M) 07004 « T 973 882 5010 F: 973 882 2405 « www.amerlux.com
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GLOBAL |RA(.,K SINGLE CIRCUIT 120V GG ES
1CIR 120V

= N
AMERLIX
ADAPT. ABILITY"

GES TRACK CONFIGURATION AND COMPONENTS

add |-'—A1:ruc|| 44, 92, 140" or fied cutte |ang||'| —l-l

275 |

add I—-"'. M dimension addzd with siraig|'|1 conreckr (3] = I
275 =S |
add - Actual 44, 92, 140" or field cut to length ——= |-d—A,::1uu| 44, 92, 140" or fisld cut to length —P-i
2.75" | |

|-‘— Fe=d paint to feed point: add 4" 1o aciual lsngih —h—|

a0 | =w s | -
Live (EBE% F]ee]ad € Conduit End Feed Straight Cannector Center Feed

%_ Q" @'iﬂ ._
N N\
\ \s NS

Add 2 parFea:' paint 4}4

Y
A

|—-(7Add 2" per fead paint

T T |‘(—Ac1m:|| 44, 92, 140" or fied cut o |ang||'| —)'-I |"‘—Ac1uc|| 44, 92, 140" or fisld cut to langth—’l
3 s

S oeg

TR

2 5. E’

53

513

3 <7

E

E -~ g TConnector # YConnector
L—,,Dnnech:!r ~ GES 38

e e
| > <

i
G| s
2D

T-GRID SUSPENSION
1. Assemble TBar clip to frack with lacking
nut. (Do nat fully fighten locking nut)
2. locate T-Bar clips every 4 feet.
3. Rotate T-Bar clips to T-Bar.

Fully tighten locking nuts. -,
@

Amerlux, LLC. « 23 Daniel Road East, Fairfield NJ 07004 « T: 973 882 5010 F: 973 BA2 2605 » Www. amer|ux.com
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‘ COLOR
c KINETICS

DATA ENABLER

C € (@)ss

LISTED
13PE

. 5 m cees
L=

G- OO 0003 -0 {
104-000003-05 (Ethernet)
For L undsr ana or mars of the Fallvwing potents: 1.5,
Palart Mos. &,016,038, 8,150,774 and cther patents hshad o
hitp¥ colorkinatics.comy/ patenty’. Other patents pending.

20042004 Color Kinstics Incorporohad. All rights reservad.
Chromozans, Chromasic, CK, the g ?0' Calor Kinalics, the
Calor Kinetis bage, Celer Kinetics The Leader in Intsdligant

Light, Calarlast, ColorBlaza, CalarBurst, CalarCoet, CalorPly,
clorSoopa, DlMAand, Dirsct Uight, Exsantiabdhiie, oW, 1Calar,
1Cakar Cova, Intelivhire, 19, 1Player, Light Wirhout Limie, Oprbin,
are ettt ragm;l:in_. l.‘?.’i“di%":;s mo:i?:ﬂi:i:?ﬁéﬁé??ﬂmf::

Incorporated In the Untied Siates and/or cther couriries.

All ahar brand or product nomes ors rodamarks
ar ragisherad madamarks of ek respactve ownars.

BRO133 Raw 03

LS

Spacificatian: subjad o changs wihout natice. Refer 1o
e calorkingtizs . com Fer tha mest rezant werzian.
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PHILIPS

Color Kineties® Data Enabler is a data formatting device specifically designed for Coler Kinetics
fixtures, featuring Powercore® digital power processing technelogy. Data Enabler’s data drivers
condition data supplied from Ethernet or DMX512 contrallers, including Color Kinetics full line of
contrellers, to a format cc.mpc:'rib|e with the fixtures. The integration of power and data 5imp|iFies
wiring installations, and the selection of control conFiguruﬁons expunds. the Versc’rihi}r of the
c:pp|if:c|fion5.

Data Enabler avtomatically accommaodates a universal supply voltage ranging from 100 to 240 volts
AC, 50/60 Hz where the maximum connected load does not exceed 20 Amps. The input and output
line voltage connections are made to terminal blocks. Data Enabler is available for sither DMX, for
use with Color Kinetics controllers or third-party DMX512 contrallers; or Ethernet, for use with Color
Kinatics Light System Manager. All data connectiens are made using the input RJ45 terminal. For
DMX applications, data can be daisy chained between multiple Dota Enablers using the output RJ45
terminal.

Data Enabler is housed in a compact MEMA 4 (IP44) enclosure designed for use in wet locations
and complies with National Electrical Code [NEC) requirements. Each Dota Enabler features multiple
conduit entries sized for 3/d-inch NPT 58/44" conduit.

FEATURES
* Economical
* Compact size

[P =P S | T,
#* COss of instananion

* Ethernet/ DM ready
* Wet/damp NEMA 4 housing
* Choice of intelligent data drivers

DATA EMABLER SPECIFICATIONS

100-240VAC, 5050 Hz

iax. connected load should not exceed 20 Amps
10 Watts

10 Watts Max.

AF to 122°F [20°C o 50°C)

POWER INPUT/OUTPUT

IMTERMAL LOAD
HEAT DASSIPATION

AMBIEMT OPERATING TEMP

HOUSING MEMA 4 enclosure, suitable for wet locations:
Q7246 em) X 357 (B9 cm) X 3.27 (8.1 cm)
CONMECTORS Pawer In: 3-wire terminal block connector

Power/Data Qut: d-wire terminal block connector

DATA INFUT INTERFACE eTHERNET: Color Kinetics Light System Manager Ethernet

omx: Color Kinetics DMX contrellers or DMX512 compatible

PROTECTION RATING IP&&
CLASSIFICATION Class 1
LUSTINGS UL/eUL, CE
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DATA ENABLER
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FPHYSICAL DIMENSIONS

OVERALL DIMENSIONS

o i

i
1.75"
(4.4 em)

O =
T Dartar Input -\)]-_:::]}nl

I

QO.QEJH-

Output

J 1
lpower,"r[}cfc I—' ,‘:‘)
5 !

O
A Data Output
ﬁlg/[f\llof available on

=" Ethernet version)

ﬁ/ Power Input

)

-

e

(0.6 cm)

(24.6 cm)
=
3.5"
O Ol (8.9 cm)
] — - | i ———— |
N O
3.3" I N
(8.4 cm) 2" @075
(5 cm) (1.9 cm)
— | | NPT
— — ) 59/64°
—  MOUNTING DIMENSIONS
- 9.25" -
(235 cm) Maounting Slots
7~

DATA ENABLER
ITEM# 104-000003-04/05

DATA CONMNECTOR

Input and output: RJ45

QUTPUT CONNECTOR

Apin terminal black

SUPPLY CONNECTOR

3-pin terminal block

WEIGHT

Approx. 2.5 lks. (2 kg]

PHILIPS SOLID-STATE LIGHTING SOLUTIONS =
TEL 888 FULL RGEB + TEL 617 423 9898 »

Fax 617 423 9098 -

3 BuRLINGTOMN WooDs DRIVE =
INFOOCOLORKINETICS.COM

BURLINGTEON, MA 01803 =
* WWW.COLORHINETICS. COM

Usa
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DATA ENABLER

FUNCTIONAL FLOW DIAGRAM

DMX

Controller

DMX TN
To Lights | [CAT5/RJ45)

~ E a

=

o

L)
=

©

o]
sy

a[ ]

|
| /
o :_:T
| 100240VAC |ppmx out |
[CAT5/RJ45) g
To Lights
. DMX IN
o C 1

Data Enabler
(DMX]

uli>

2

I
3
3 (i
|

=
-

TR

ator

(s =
1 [ — -
100-240VAC

For complete installation instructions and safety precautions,
refer to the Data Enabler User Guide and wiring diagrams
located at www.colorkinetics. com/support

PHILIFS SOLID-STATE LIGHTING SOLUTIONS +» 3 BURLINGTON WooDs DRIVE +« BURLINGTON, MA 01803 « USA
TEL 888 FULL RGEB + TeEL €17 423 900900 + Fax 617 423 0008 » INFOOCOLORKINETICS.COM * WIWW.COLORHIMNETICS.COM
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DATA ENABLER

FUNCTIOMNAL FLOW DIAGRAM

I I
ETHERNET DATA

Light
System PC*
Engine
| |
— Ethernet —
Switch
Ethernet IN Ethernet IN

(CAT5e/R45) {CT}‘?;‘/?;JTS] (CAT5e/R)45)

To Lights
.Lﬁt = &)
@ =)

To Lights
|

(=S =)
(LC. =)

Ot

_ 0 — L
100-240VAC 100-240VAC 100-240VAC
Data Enabler Data Enabler Data Enabler
[Ethernet) (Ethernet) (Ethernet)

| * PC used for show muthoring and show control. L

For complete installation instructions and safety precautions,
refer to the Data Enabler User Guide and wiring diagrams
located at www.colorkinetics. com/ support

PHILIFE SOLID-STATE LIGHTING SOLUTIONE « 3 BURLINGTON WooDs DRIVE » BURLINGTON. MA 01803 « USA
TEL 888 FULL RGE « TEL 617 423 98908 + FaAX G617 423 9098 « INFOUCOLORKINETICS.COM » WWW.COLORKINETICS.SOM
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Section 4: Electrical

Introduction

The four spaces in this report that have redesigned lighting solutions are:

1. Waiting Area / Ticket Queuing

The existing lighting panels that service these spaces are:

2. Lobby

3. Conference Room
4. Facgade

1. ELPL4

2. LPL3

3. HPL3

4, EHPL4

5. ELPL2

6. EHPLP

7. EHPL2

The following chart shows which panels serve each space (“X” indicates service).

Panel Waiting Area / Lobby Conference Facade
Ticket Queuing Room

ELPL4 X X X
LPL3 X X X X
HPL3 X X

EHPLA X X X X
ELPL2 X

EHPLP X

EHPL2 X
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Design Technique

For the purpose of this report, the design method is different than would occur in a real design. For this report, the
design method is as follows:
e Locate all panelboards that have lighting loads in any of the four spaces listed above.
e Remove these existing lighting loads from these panelboards
e With some exceptions, leave these existing panelboards the same, minus the lighting loads that have been
deleted. The theory is that these existing panelboards could be used for expansion.
e Add new panelboards according to the new lighting design.
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The rationalization behind this approach is that much of the new lighting is 277V, and a significant number of lighting
panels in the existing design are at 208Y/120V. Also, some panels are designated dimming and switching in the existing
design, but this does not necessarily coordinate with the new lighting design’s needs (especially with the different
voltage factor). Therefore, with some exceptions, existing panels will not be replaced. Instead, additional panel boards
will be added to achieve the new lighting design.

Also, the scope of this project does not include emergency power, but some general lighting circuits (particularly in the
exterior spaces) are on emergency panelboards. The design technique for this project is to keep the original
panelboards, and add new panelboards according to the Lutron GRAFIK Eye Designer software. Then, some
consolidation will occur to reduce the total number of panelboards.

Panelboard Information

The existing panelboards from the original design are as follows. Note that the cells with a thick, black border indicate
existing loads that the new design will replace.
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PANELBOARKLD ELFPL4{DIM) SCHEDULE
225 ANP BUS 225 AMP MCB 208Y/120 VOLTS 3PH,4W, SN, NN 10 KAIC __ SURFACE MOUNTED
DES LOAD AMPS BKR | WIRE | CKT CKT | WIRE | BKR LOAD AMPS DES
L LOAD SERVED A B C TRIP | siZE | MO NO, | SIZE | TRIP A B [ LOAD SERVED R
L [EMERG. LTG. R Z13/214 126 20 10 1 2 10 20 126 EMERG. LTG. R 2137214 L
L |EMERG.LTG. RM 212/214 42 20 10 3 4 10 20 8.4 LIGHTING RM 213/214 L
L |EMERG.LTG. RM 213/214 126] 20 10 5 6 10 20 12.6|LIGHTING RM 213/214 L
L |EMERG.LTG. RM 212/214 126 20 10 7 8 10 20 12.6 LIGHTING RM 213/214 L
L |EMERG.LTG. RM 213/214 84 20 10 9 10 10 20 12.6 LIGHTING RM 213/214 L
L |EMERG. LTG. RM 213/214 126 20 10 11 12 10 20 12 BJLIGHTING RM 213/214 L
L ILIGHTING RM 224 1.1 20 12 13 14 12 20 44 LIGHTING RM 233 L
L JUIGHTING RM 223 44 20 12 15 16 12 20 5.0 LIGHTING RM 233 L
L JUIGHTING RM 213/214 126] 20 10 17 18 12 20 1.1|LIGHTING RM 232 L
L JLIGHTING RM 213/214 42 20 10 19 20 10 20 126 LIGHTING RM 213/214 L
R |RECEFTACLES 2.0 20 i 21 22 12 20 5.0 RECEFTACLES R
R |RECEPTACLES 9.0] 20 12 23 24 12 20 7.5|RECEPTACLES R
L [UGHTING RM 2137214 126 20 10 25 26 10 20 12.6 LIGHTING RM 213/214 L
L JLIGHTING RM 223 83 20 12 27 28 12 20 44 EMERG LTG. RM 130 L
SPARE 20 29 30 20 SPARE
SPACE 31 32 10 20 3.4 LIGHTING TRUSS L
SPACE 33 34 10 20 150 EMERG LTG. AREA 209 L
SPACE 35 36 10 20 15.0]EMERG. LTG. AREA 209 L
L |[EMERG.LTG. RM 212 150 20 10 37 38 10 20 10.0 EMERG LTG. RM 212 L
L [EMERG.LTG.RM212 50 20 10 39 40 12 20 7.5 EMERG. LTG. AREA 222 L
L |EMERG.LTG. AREA 222 500 20 12 41 42 SPACE
SPACE 43 44 SPACE
SPACE 45 45 SPACE
SPACE 47 48 SPACE
SUB-TOTAL AMPS 531  423[ 5138 732[  52.9[ 48.3|SUB-TOTAL AMPS
PANEL AMPS 131.3]  101.2]  100.6 [ * INDICATES EMERGENCY CIRCUIT |
PANEL + FEED-THRU AMPS | 131.3] 1012 100.6 [ [ |FEED-THRU AMPS
TOTAL KVA 158 1241 12.1 Version  3.04
DES LOAD PNL ELPL4{DIM)| SUB-FEED TOTAL D.F. TOTAL ES:|ELPLA(DIM Notes:
DESCRIPTION CONN LOAD CONN LOAD CONN LOAD | (MULT) DEMAND 225 AMPS
L |LIGHTING 355 KVA KA 35.8  KVA 1.00 3583 KVA :|MCB
R |RECEPTACLES 41 KVA KVA 41 KvA NEC 41 KVA RATING:|225 AMPS
M [MECH EQUIP KVA KVA KvA 1.00 KVA MIN KAIC: [10 KAIC
1 [MISCELLANEOUS KVA KVA KvA 1.00 KVA MOUNTING:|SURFACE
2 KVA KVA KvA 1.00 KVA 208 T 120
3 KVA KVA Kva 1.00 KA :
4 KVA KVA Kva 1.00 KA SOURCE CB:[125 AMPS
5 KvA KVA KvA 1.00 KVA FDR SIZE:[350 M |Duct (M or N)
B KVA KVA KvA 1.00 KVA QTY PER PH:[1
7 KVA KVA KvA 1.00 KVA LF:[50
8 KVA KVA KvA 1.00 KVA %vD:[ 023 @ 100 Amps [Max Load]
3 KVA KVA KvA 1.00 KVA
TOTALS 400 KVA KVA 40.0 KVA 40.0 KVA B"VD: [Cummulative]
TOTAL + SPARE 48.0  KVA KVA 48.0 KVA 48.0  KVA

Comm. No
2/7/2009
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FANELBOARD LFPLJ(DIM) SCHEDULE
100 ANP BUS 100 AMP MCB 208Y/120 VOLTS 3PH, 4W, SN, NIN. 10 KAIC  SURFACE MOUNTED
DES LOAD AMPS BKR | WIRE | CKT CKT | WIRE | BKR LOAD AMPS DES

L LOAD SERVED A B C TRIP | SIZE | MO, NO. | siZE | TRIP A B [ LOAD SERVED R
L [LIGHTING R 224 11 20 12 1 2 10 20 126 LIGHTING R 213/214 L
L JUGHTING RM 223 6.7 20 12 3 4 10 20 84 LIGHTING RM 213/214 L
L JLIGHTING RM 232 0.6] 20 12 5 6 10 20 12.6JLIGHTING RM 213/214 L

SPARE 20 7 8 10 20 126 LIGHTING RM 213/214 L

SPARE 20 9 10 10 20 126 LIGHTING RM 213/214 L

SPACE 11 12 10 20 12 BJLIGHTING RM 213/214 L

SPACE 13 14 12 20 12.6 LIGHTING RM 213/214 L
L JLIGHTING RM 202 8.3 20 12 15 16 12 20 96 LIGHTING RM 201 L
L JUGHTING RM 202 13.3] 20 12 17 18 12 20 3.3LIGHTING RM 201 L
L JUIGHTING RM 202 133 20 12 19 20 12 20 5.0 LIGHTING RM 201 L
L JLIGHTING RM 202 133 20 i2 21 22 10 20 54 LIGHTING TRUSS L
L [UIGHTING PARTITION 50 20 12 23 24 SPACE
L |UGHTING RM 201 123 20 12 25 26 SPACE

SPACE 27 28 SPACE

SPACE 29 30 SPACE

SPACE 31 32 SPACE

SPACE 33 34 SPACE

SPACE 35 36 SPACE

SUB-TOTAL AMPS 277 283 189 428  390] 285|SUB-TOTAL AMPS

PANEL AMPS 705 73] 474 [ |

PAMEL + FEED-THRU AMPS 705 673 474 | | |FEED-THRU AMPS

TOTAL KVA 85 8.1 57 Version  3.04

DES LOAD PNL LPL3(DIM) SUB-FEED TOTAL D.F. TOTAL PNL DES:[LPL3(DIM) Notes:
DESCRIPTION CONN LOAD CONN LOAD CONN LOAD | (MULT) DEMAND BUS RATING:[100 AMPS

L [uGHTING 222 KVA KVA 222 KVA 1.00 222 KVA DEVICE:[MCB
R |RECEPTACLES KVA KVA KvA NEC KVA RATING:|100 AMPS
M |MECH EQUIP KVA KVA KVA 1.00 KVA MIN KAIC: [10 KAIC
i |MISCELLANEOQUS KVA Kva KvA 1.00 KV A MOUNTING: [SURFACE
2 KVA KVA KvA 1.00 KVA VOLTAGE:[208 120
3 KVA KVA KvA 1.00 KVA FDR SOURCE:
4 KVA KVA KvA 1.00 KVA SOURCE CB:|50 AMPS
5 KVA KVA KvA 1.00 KVA FDR SIZE:[1 M |Duct (M or N)
6 KW A KWVA KWA 1.00 KVA QTY PER PH:I1
7 KVA KVA KvA 1.00 KVA LF:[50
8 KVA KvA Kva 1.00 KVA %VD 027 @ 40 Amps [Max Load]
9 KVA KVA KVA, 1.00 KVA

TOTALS 222 KVA KVA 222 KVA 222 KVA [Cummulative]

TOTAL + SPARE 267 KVA KVA 267 KVA 26.7  KVA

74.0 AMPS AMPS 74.0 AMPS 74.0 AMPS Amps Isc Available

INPUT FOR % SPARE >

Comm. No
2/7/2009

< INITIALLY SET TO 20%
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PANELBOARD HPL3(SWITCH) SCHEDULE

225 AMP BUS 225 AMP MLO 480Y/277 VOLTS 3FH, 4W, SN, MIN. 18 KAIC _ SURFACE MOUNTED
DES LOAD AMPS BKR | WIRE | CKT CKT | WIRE | BKR LOAD AMPS DE
L LOAD SERVED A B C TRIP | siZE | No. No. | swzE | TRIP A B C LOAD SERVED R
L [LTG.COvE R 2137214 58 70 10 i Z 12 70 5.7 [IGHTING R 202 T
L [UGHTING RM 213/214 a4 20 12 3 4 12 30 40 LTG_RM 203004 207 225336] L
L [UGHTING RM 213/214 5.5 20 12 5 6 12 20 9.9|LIGHTING RM 213/214 L
L [UGHTING RM 213/214 ag 20 12 7 8 12 20 53 LIGHTING RM 201 L
L |7G.cove Rm 2137214 238 20 12 9 10 20 SPARE
SPACE 11 12 30 SPARE
SPACE 13 14 SPACE
SPACE 15 16 SPACE
17 18
19 20
21 22
23 24
25 26
21 28
20 30
31 32
33 34
35 36
37 38
39 40
41 42
SUB-TOTAL AMPS 146 72 5.6 12.0 40 9.5[SUB-TOTAL AMPS
PANEL AMFS 266 112 185 [ *INDICATES EMERGENCY CIRCUIT |
PAMEL + FEED-THRU AMPS 266 112 16.5 [ | | |FEED-THRU AMPS
TOTAL KVA 74 31 456 Version _3.04
DES LOAD NL HPL3(SWITCH  SUB-FEED TOTAL D.F. TOTAL PNL DES:[HPL3{SWITCH) |Notes:
DESCRIPTION CONNLOAD | CONNLOAD | CONNLOAD | (MULT) DEMAND BUS RATING:[225 __ AMPS
L |LIGHTING 150 KVA KVA 150 KvA 100 150 KVA DEVICE:[MLO
R |RECEPTACLES KVA KVA KVA NEC KvA RATING:|225 __ AMPS
M |MECH EQuUIP KVA KvA KvA 1.00 KVA MIN KAIC:[18 KAIC
1 [MISCELLANEOUS KvA KA KA 1.00 KVA MOUNTING: |[SURFACE
2 KVA KvA KvA 1.00 KvA |laso__ [ 217
a KVA KVA KVA 1.00 KvA | FDR SOURCE:
4 KVA KVA KVA 1.00 KvA SOURCE CB:[225___ AMPS
5 KVA KVA KVA 1.00 KVA FDR SIZE: 140 M__|Duct (M or N}
6 KW A KWVA KWA 1.00 KVA QTY PER PH:I1
7 KVA KVA KA 1.00 KVA LF:[50
a KVA KVA KVA 1.00 KvA %vD:| 024 @ 180 Amps [Max Load]
9 KVA KVA KVA 1.00 KVA
TOTALS 150 KVA KVA 150 KVA 5.0 KVA [Cummulative]
TOTAL + SPARE 180 KVA KVA 18.0 KVA 18.0__KVA
21.7_AMPS AMPS 21.7_AMPS 21.7_AMPS Amps  Isc Available

INPUT FOR % SPARE >

Comm. No
2/7/2009

< INITIALLY SET TO 20%
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PANELBOARD EHPL4{SWITCH) SCHEDULE

100 AMP BUS 100 AMP MLO 480Y/277 VOLTS 3PH.4W, SN, MIN. 18 KAIC _ SURFACE MOUNTED
DES LOAD AMPS BKR | WIRE | CKT CKT | WIRE | BKR LOAD AMPS DES
L LOAD SERVED A B & TRIP | sizE | Mo Mo, | sizeE | TRIP [T A ] T LOAD SERVED R
L [EMERG. LTG. RM 202 26 20 12 1 Z 12 20 55 CIGHTING FM 200 L
L |emMERG. LTG. RM 201 26 20 12 3 4 12 20 56 LTG. RM 213/214 COVE L
L |usHTING RM 213214 98] 20 12 5 6 12 20 12.1|LIGHTING RM 212 L
L |LGHTING EXTERIOR 20 20 12 7 8 12 20 124 LIGHTING RM 213/214 L
L |uGHTING EXTERIOR 6.4 20 12 9 10 12 20 12.1 LIGHTING RM 213/214 L
L |OGHTING RM 220 85| 20 12 1 12 10 20 2 0|LIGHTING EXIT LIGHTS L
L |LIGHTING RM 300 24 20 12 13 14 12 20 5.2 LIGHTING RM 223 COVE L
L |EMERG.LTG.RM 300 14 20 12 15 16 12 20 0.5 EMERG. LTG. RM 205 L
L |EMERG.LTG. RM 206 05| 20 12 17 18 12 20 2.1|LIGHTING RM 215, 219 L
L |EMERG.LTG.RM 216 05 20 12 19 20 12 20 33 LIGHTING RM 216 L
L |EMERG.LTG.RM 213 05 20 12 21 22 12 20 25 LIGHTING RM 218 L
L |LIGHTING CLOSETS 05| 20 12 23 24 12 20 0.5|EMERG. LTG. RM 235, 301 L
SPACE 25 26 20 SPARE
SPACE 27 28 20 SPARE
SUB-TOTAL AMPS 135 108 194 27.1]  20.7]  16.7|SUB-TOTAL AMPS
PANEL AMPS 406] _ 316] 361 [ INDICATES EMERGENCY CIRCUIT |
PANEL =~ FEED-THRU AMPS 406 218] 361 [ I |FEED-THRU AMPS
TOTAL KVA 112 88| 10.0 Version _ 3.04
DES LOAD NL EHPL4{SWITC] SUB-FEED TOTAL D.F. TOTAL PNL DES:[EHPLA{SWITCH) |Notes:
DESCRIPTION CONNLOAD | CONNLOAD | CONNLOAD | (MULT) DEMAND BUS RATING:[100 __ AMPS
L |LIGHTING W0 KVA KVA 300 KVA 1.00 300 KVA DEVICE:[MLO
R |RECEPTACLES KVA KVA KvA | NEC KVA RATING:[100____ AMPS
M |MECHEQuIP KVA KVA KVA 1.00 KVA MIN KAIC:[18 KAIC
i [MISCELLANEOUS KVA KA KVA 1.00 KvA MOUNTING: [SURFACE
2 KVA KVA Kva 1.00 KVA {480 217
3 KVA KVA KVA 1.00 KVA | FDR SOURCE:
4 KVA KVA KVA 1.00 KVA SOURCE CB:[100___ AMPS
5 KVA KVA KVA 1.00 KVA FDR SIZE:[1 M__|Duct (M or N}
6 KW A KWVA KWA 1.00 KVA QTY PER PH:I1
7 KVA KVA KWVA 1.00 KVA LF:[50
8 KVA KVA KVA 1.00 KVA wvD: 023 @ 80 Amps [MaxLoad]
9 KVA KVA KA 1.00 KVA
TOTALS 300 KVA KVA 30.0 KVA 30,0 KVA [Cummulative]
TOTAL + SPARE 36.0  KVA KVA 36.0_ KVA 36.0  KVA
433 AMPS AMPS 43.3_AMPS 433 AMPS Amps  Isc Available

INPUT FOR % SPARE >

Comm. No
2/7/2009

< INITIALLY SET TO 20%
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FANELBOARD ELFLZ (DIM) SCHEDULE
100 AMP BUS 100 AMP MLO 208Y/120 VOLTS IPH,4W, SN, NN 10 KAIC __ SURFACE MOUNTED
DES LOAD ANMPS BKR | WIRE | CKT CKT | WIRE | BKR LOAD AMPS DES
L LOAD SERVED A B [ TRIP | SIZE | NO. NO. | sizE | TRIP A B C LOAD SERVED R
L |EMERGENCY LTG.-CANOPY 125 20 10 1 2 10 20 10.0 EMERGENCY LTG -BRIDGE | L
L |EMERGENCY LTG.-CANOPY 10.0 20 10 3 4 10 20 10.0 EMERGENCY LTG.-BRIDGE | L
L [EMERGENCY LTG.-BRIDGE 75 20 10 5 6 10 20 10.0|EMERGENCY LTG-CANOPY | L
L |EMERGENCY LTG.-BRIDGE 75 20 10 7 8 10 20 10.0 EMERGENCY LTG-CANOPY | L
L [OGHTING RM 118 83 20 12 9 10 12 20 50 LIGHTING RM 115 L
L |UGHTING OCCUP FIXT 10| 20 12 11 12 12 20 1 0|LIGHTING OCCUP_ FIXT L
SPARE 20 13 14 SPACE
SPARE 20 15 16 SPACE
SUB-TOTAL AMPS 200] 183 8.5 200 150  11.0[SUB-TOTAL AMPS
PANEL AMPS 400]  233] 195 [ *INDICATES EMERGENCY CIRCUIT |
PAMEL + FEED-THRU AMPS 400 323 19.5 [ | | |FEED-THRU AMPS
TOTAL KVA 48 4.0 23 Version  3.04
DES LOAD PNLELPL2 (DIM)] SUB-FEED TOTAL D.F. TOTAL PNL DES:[ELPL2 (DIM) Notes:
DESCRIPTION CONN LOAD CONN LOAD CONN LOAD | (MULT) DEMAND BUS RATING: [100 AMPS
L [LIGHTING 111 KVA KVA 111 KVA 1.00 111 KVA DEVICE:[MLO
R |RECEPTACLES KVA KVA KVA NEC KvA RATING:[100 AMPS
M |MECH EQUIP KVA KVA KVA 1.00 KvA MIN KAIC:[10 KAIC
1 |MISCELLANEQUS KA VA VA 1.00 KA MOUNTING: [SURFACE
2 KVA KVA KVA 1.00 KvA VOLTAGE:[208 | 120
3 KVA KVA KVA 1.00 KvA FDR SOURCE:
4 KVA KVA KVA 1.00 KvA SOURCE CB:[100 AMPS
5 KVA KVA KVA 1.00 KvA FOR SIZE:[2 M |Duct (Mor N}
6 KW A KWVA KWA 1.00 KVA QTY PER PH:I1
7 KVA KVA KVA 1.00 KVA LF:[50
8 KVA KVA KVA 1.00 KVA %VD:| 065 @  80Amps [Max Load]
9 KVA KVA KVA 1.00 KVA
TOTALS 111 KVA KVA 111 KVA 111 KVA [Cummulative]
TOTAL + SPARE 134 KVA KVA 134 KVA 134 KVA
37.1_AMPS AMPS 37.1_AMPS 37.1_AMPS Amps  Isc Available
INPUT FOR % SPARE > <INITIALLY SET TO 20%
Comm. No
2/7/2009
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FANELBOARD EHFLP(SWIICH) SCHEDULE
100 AMP BUS 100 AMP MLO 480Y/277 VOLTS IPH,4W, SN, NN 18 KAIC __ SURFACE MOUNTED
DES LOAD ANMPS BKR | WIRE | CKT CKT | WIRE | BKR LOAD AMPS DES
L LOAD SERVED A B [ TRIP | SIZE | NO. NO. | sizE | TRIP A B C LOAD SERVED R
SPARE 20 1 2 12 20 5.4 TIGHTING LOWER BRIDGE ] L
SPARE 20 3 4 12 20 32 LIGHTING PED. CANOPY L
L |BUs DEPOT 121] 20 10 5 6 12 20 4.8|LIGHTING STAIRCASE L
L |LIGHTING PED. CANOPY 68 20 12 7 8 12 20 0.6 LIGHTING STAIRCASE L
L |LIGHTING PED. CANOPY 6.3 20 12 9 10 12 20 48 LIGHTING EXT. UPLIGHTS L
L [LIGHTING UPPER BRIDGE B0] 12 11 12 12 20 0 3|EMERG LTG RM 141 L
L |OIGHTING RM 142 0.3 20 12 13 14 12 20 0.3 LIGHTING RM 228, 230 L
SPARE 20 15 16 20 SPARE
17 18
19 20
2z 22
23 24
25 26
P14 28
20 30
31 32
33 34
35 36
37 38
39 40
41 42
SUB-TOTAL AMPS 71 e8] 201 7.8 8.0 5.1|SUB-TOTAL AMPS
PANEL AMPS 148  148[ 252 [ *INDICATES EMERGENCY CIRCUIT |
PAMEL + FEED-THRU AMPS 149]  148] 252 [ | | |FEED-THRU AMPS
TOTAL KVA 41 4.1 7.0 Version  3.04
DES LOAD NL EHPLP(SWITC| SUB-FEED TOTAL D.F. TOTAL PNL DES:[EHPLP({SWITCH) |Notes:
DESCRIPTION CONN LOAD CONN LOAD CONN LOAD | (MULT) DEMAND BUS RATING: [100 AMPS
L [LIGHTING 152 KVA KVA 152 KVA 1.00 152 KVA DEVICE:[MLO
R |RECEPTACLES KVA KVA KVA NEC KvA RATING:[100 AMPS
M |MECH EQUIP KVA KVA KVA 1.00 KvA MIN KAIC:[18 KAIC
1 |MISCELLANEQUS KA VA VA 1.00 KA MOUNTING: [SURFACE
2 KVA KVA KVA 1.00 KVA |aso__ T 217
3 KVA KVA KVA 1.00 KvA FDR SOURCE:
4 KVA KVA KVA 1.00 KvA SOURCE CB:[100 AMPS
5 KVA KVA KVA 1.00 KvA FOR SIZE:[1 M |Duct (Mor N}
6 KW A KWVA KWA 1.00 KVA QTY PER PH:I1
7 KVA KVA KVA 1.00 KVA LF:[50
8 KVA KVA KVA 1.00 KVA %vD: 023 @ 80Amps [MaxLoad]
9 KVA KVA KVA 1.00 KVA
TOTALS 152 KVA KVA 152 KVA 152 KVA [Cummulative]
TOTAL + SPARE 182 KVA KVA 182 KVA 182 KVA
22.0_AMPS AMPS 22.0_AMPS 22.0_AMPS Amps  Isc Available
INPUT FOR % SPARE > <INITIALLY SET TO 20%
Comm. No
2/7/2009
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FANELBOARD EHPLZ(SWIICH) SCHEDULE
100 AMP BUS 100 AMP MLO 480Y/277 VOLTS IPH,4W, SN, NN 18 KAIC __ SURFACE MOUNTED
DES LOAD ANMPS BKR | WIRE | CKT CKT | WIRE | BKR LOAD AMPS DES
L LOAD SERVED A B = TRIP | SIZE | NO. MO. | SIZE | TRIP A B C LOAD SERVED R
L [LIGHTING U.S. CUSTOMS 50 20 12 1 2 12 20 13 EMERG. LTG. RM. 102 L
L |LIGHTING U.S. CUSTOMS 50 20 12 3 4 12 20 12.0 LIGHTING RM 127 L
L |LIGHTING RM 100 05 20 12 5 6 12 20 12.5|LIGHTING RM 137 L
L [EXTERIOR LIGHTING 44 20 12 7 8 12 20 44 LIGHTING RM 137 L
L [EMERG.LTG. RM 100 03 20 12 9 10 10 20 1.0 LIGHTING - EXIT LIGHTS L
L |UGHTING RM 102 13 20 12 11 12 12 20 30|LTG RM 112,121,122 123 124] L
L |EMERG.LTG.RM 115 10 20 12 13 14 12 20 1.0 EMERG. LTG. RM. 113 L
L |EMERG.LTG.RM 112 13 20 12 15 16 12 20 13 EMERG. LTG. RM 119 L
L |EMERG.LTG.RM 111 13 20 12 17 18 12 20 0.3|LIGHTING RM 129 L
L |LIGHTING RM 108, 110 17 20 12 19 20 12 20 0.7 EMERG. LTG. RM 108 L
L |EMERG.LTG.RM 107 i3 20 i2 2z 22 iz 20 i3 EMERG. LTG. RM 108 L
L |EMERG.LTG.RM 105 07| 20 12 23 24 12 20 0.8|LIGHTING RM 101, 103,120 | L
L |LIGHTING RM 114 03 20 12 25 26 12 20 05 EMERG. LTG. RM 129 L
SPARE 20 P14 28 20 SPARE
20 30
31 32
33 34
35 36
37 38
39 40
41 42
SUB-TOTAL AMPS 124 79 38 79| 155 17.5[SUB-TOTAL AMPS
PANEL AMPS 203] 235 213 * INDICATES EMERGENCY CIRCUIT |
PAMEL + FEED-THRU AMPS 203] 235 213 [ | | |FEED-THRU AMPS
TOTAL KVA 56 6.5 59 Version  3.04
DES LOAD NL EHPL2(SWITC] SUB-FEED TOTAL D.F. TOTAL PNL DES:[EHPL2(SWITCH) |Notes:
DESCRIPTION CONN LOAD CONN LOAD CONN LOAD | (MULT) DEMAND BUS RATING: [100 AMPS
L [LIGHTING 120 KVA KVA 180 KVA 1.00 18.0 KVA DEVICE:[MLO
R |RECEPTACLES KVA KVA KVA NEC KvA RATING:[100 AMPS
M |MECH EQUIP KVA KVA KVA 1.00 KvA MIN KAIC:[18 KAIC
1 |MISCELLANEQUS KA VA VA 1.00 KA MOUNTING: [SURFACE
2 KVA KVA KVA 1.00 KVA VOLTAGE (480 [ 277
3 KVA KVA KVA 1.00 KVA FDR SOURCE:
4 KVA KVA KVA 1.00 KvA SOURCE CB:[100 AMPS
5 KVA KVA KVA 1.00 KvA FOR sIZE:|1 M |Duct (Mor N}
6 KW A KWVA KWA 1.00 KVA QTY PER PH:I1
7 KVA KVA KVA 1.00 KvA LF:[50
8 KVA KVA KVA 1.00 KVA %VD 023 @ 20Amps [Max Load]
9 KVA KVA KVA 1.00 KvA
TOTALS 18.0  KVA KVA 18.0 KVA 18.0 KVA [Cummulative]
TOTAL + SPARE 21.6__KVA KVA 216 KVA 21.6__KVA
26.0 AMPS AMPS 26.0 AMPS 26.0 AMPS Amps  Isc Available
INPUT FOR % SPARE >[__0.20 |<INITIALLY SET TO 20%

Comm. No
2/7/2009

The existing panelboards are as follows:

Existing Panelboards

Panel Name Type Voltage Locations Served
ELPL4 Dimming 120 Waiting Area, Lobby
Lobby, Conference,
LPL3 Dimming 120 Waiting Area, Waiting Area
(LEDS)
HPL3 Switching 277 Waiting Area, Conference
EHPLA Switching 577 Conference, Waiting Area,
Facade
ELPL2 Dimming 120 Facade
EHPLP Switching 277 Facade
EHPL2 Switching 277 Facade
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Lutron GRAFIK Eye Designer Solution

Panel Name Type Voltage Locations Served
Panel Unit1 | Dimming 277 Waiting Area
Panel Unit 2 | Switching 120 Waiting Area
Panel Unit 3 | Dimming 120 Lobby
Panel Unit4 | Dimming 277 Lobby
Panel Unit 5 | Switching 120 Lobby
Panel Unit6 | Dimming 277 Conference
Panel Unit 7 | Switching 120 Facade
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For the purpose of this thesis project, and since emergency lighting and power systems are not in the scope of the
redesign, the following is a list of recommendations:

e All existing panelboards will remain (none will be demolished)

e All existing panelboards which have loads in any of the four redesigned spaces will have modified loads

e Some, but not all, existing panelboards will carry new lighting loads from the redesign

e New panelboards will be required since the conditions of the existing design do not align perfectly with the
proposed redesign. For example, if the new redesign requires a 277V Dimming panelboard and the existing
design does not have an adequate panelboard which can handle this load type, then a new panelboard will be

created
e For the sake of efficiency, the panelboard solutions that Lutron GRAFIK Eye Designer created will be
consolidated when appropriate. The consolidated panelboard recommendation is as follows:

Proposed Consolidation of loads

ELPL4

EHPL4

ELPL2

EHPLP

EHPL2

HPL3, Panel Unit 1, Panel Unit 4, Panel Unit 6

LPL3, Panel Unit 2, Panel Unit 5, Panel Unit 7,

Panel Unit 3

From now on, the use of “HPL3’ in this report will include loads from the original HPL3, Panel Unit 1, Panel Unit 4 and
Panel Unit 6. Also, “LPL3” will include loads from the original LPL3, Panel Unit 2, Panel Unit 5, Panel Unit 7 and Panel

Unit 3.

The new, consolidated panelboards are as follows:



Jonathan Walker

Half Moone Cruise and Celebration Center Page | 145
Norfolk, Virginia
PANELBOARD LPL3(DIM) SCHEDULE
100 AMP BUS 100 AMP MCB 208Y/120 VOLTS IPH.4W, SN, MIN. 10 KAIC __ SURFACE MOUNTED
DES LOAD AMPS BKR | WIRE | CKT CKT | WIRE | BKR LOAD AMPS DES
L LOAD SERVED A B C | TRIP | SIZE | NO. NO. | SIZE | TRIP [ A B C LOAD SERVED R
L [Ad5 07 20 2 1 2 10 20 653 AT4 L
L [pa2 31 20 12 3 4 10 20 20 A4 L
L [SPARE 20 12 5 6 20 12 SPARE L
L [SPARE 20 12 7 8 20 12 SPARE L
L [SPARE 20 12 9 10 20 12 SPARE L
SPACE " 12 SPACE
SPACE 13 14 SPACE
SPACE 15 16 SPACE
SPACE 17 18 SPACE
SPACE 19 20 SPACE
SPACE 21 22 SPACE
SPACE 23 24 SPACE
SPACE 25 26 SPACE
SPACE 27 28 SPACE
SPACE 29 30 SPACE
SPACE 31 32 SPACE
SPACE 33 34 SPACE
SPACE 35 36 SPACE
SUB-TOTAL AMPS 07] 21 53 20 SUB-TOTAL AMPS
PANEL AMPS 70 41 | |
PANEL + FEED-THRU AMPS 7.0 4.1 [ [ [ |FEED-THRU AMPS
TOTAL KVA 08 05 Version 3.04
DES LOAD PNL LPL3(DIM) | SUB-FEED TOTAL D.F. TOTAL PNL DES:[LPL3(DIM) Notes:
DESCRIPTION CONNLOAD | CONNLOAD | CONNLOAD | (MULT) DEMAND BUS RATING[100___ AMPS
L |LIGHTING T2 KVA KVA 13 KVA | 100 T3 KVA DEVICE:MCB
R |RECEPTACLES KVA KVA Kva | NEC KVA RATING:[100 __ AMPS
M [MECHEQUIP KVA KVA kva | 100 KVA MIN KAIC10 KAIC
1 |MISCELLANEOUS KVA KVA kva | 100 KVA MOUNTING:|SURFACE
2 KVA KVA kva | 100 KVA VOLTAGE(208 | 120
a KVA KVA kva | 100 KVA | FDR SOURCE:
4 KVA KVA kva | 100 KvA | SOURCE CB:[50 ANPS
5 KVA KVA kva | 100 KVA FOR SIZE1 M__|Duct (M or N)
6 KVA KVA kva | 100 KVA QTY PER PH1
7 KVA KVA kva | 100 KVA LF:[50
8 KVA KVA kva | 100 KA %VD|__0.27] @ 40 Amps [Max Load]
0 KA KVA kv | 100 KV
TOTALS 13 KVA KVA 13 KVA 13 KVA %VD: [Cummulative]
TOTAL + SPARE 1.6__KVA KVA 16__KVA 1.6__KVA
4.4 AMPS AMPS 44 AMPS 44 AMPS Amps  Isc Available

INPUT FOR % SPARE > 0.20 |<INITIALLY SET TO 20%

Comm. No.
3/18/2009
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PANELBOARD HPL3(DIM) SCHEDULE
225 AMP BUS 225 AMP MLO 480Y/277 VOLTS 3PH, 4W, SN, MIN. 18 KAIC __ SURFACE MOUNTED
DES LOAD AMPS BKR | WIRE | CKT CKT | WIRE | BKR LOAD AMPS DES
L LOAD SERVED A B C TRIP | SIZE | NoO. NO. | SIZE | TRIP A B C LOAD SERVED R
L [Al- 58 20 10 1 2 12 20 .8 A2 L
L [ai3 05 30 12 3 4 12 20 40 LTG. RM 203,204 207,225 22§ L
L [a15 54 20 12 5 6 12 20 5.4[A16 L
L [A1T7 54 20 12 7 8 12 20 54 Al L
L [AZA a7 20 12 9 10 12 20 40 AJ2 L
L [az3 40 20 12 11 12 12 20 3646 L
L [Aa2 71 20 12 13 14 12 20 14 A4 L
L [A55 18 20 12 15 16 12 20 12 A58 L
L [A54 2720 12 17 18 12 20 11[AB2 L
L [AEA 11 20 12 19 20 12 20 11 AET L
L [a53 05 20 12 21 22 12 20 07 AEB L
L [AE 21 12 20 23 24 12 20 71]AB2 L
L [AE3 17 12 20 25 26 12 20 17 AE-4 L
L [SPARE 12 20 27 28 12 20 SPARE L
L [SPARE 12 20 29 30 12 20 SPARE L
SPACE 31 32 SPACE
SPACE 33 34 SPACE
SPACE 35 36 SPACE
SPACE 37 38 SPACE
SPACE 39 40 SPACE
SPACE ] 42 SPACE
SUB-TOTAL AMPS 16.0 76| 143 163 10.0] 122|SUB-TOTAL AMPS
PANEL AMPS 324 76| 64 [ INDICATES EMERGENCY CIRCUIT |
PANEL + FEED-THRU AMPS 324] 176 264 [ [ [ |FEED-THRU AMPS
TOTAL KVA 90 40 73 Version 304
DES LOAD PNL HPL3(DIM) | SUB-FEED TOTAL D.F. TOTAL PNL DES:[HPL3(DIM) Notes:
DESCRIPTION CONNLOAD | CONNLOAD | CONNLOAD | (MULT) DEMAND BUS RATING{225 ___ AMPS
L |LIGHTING 211 KVA KVA 211 KVA 100 211 KVA DEVICE:[MLO
R |RECEPTACLES KVA KVA KVA NEC KVA RATING:[225 __ AMPS
M |MECH EQUIP KVA KVA KVA 1.00 KVA MIN KAIC[18 KAIC
1 |MISCELLANECUS KVA KVA KVA 1.00 KVA MOUNTING:|SURFACE
2 KVA KVA KVA 1.00 KA VOLTAGE[480 | 277
3 KVA KVA KVA 1.00 KVA | FDR SOURCE:
4 KVA KVA KVA 1.00 KVA SOURCE CB:[225 __ AMPS
5 KVA KVA KVA 1.00 KVA FOR SIZE:[140 M__|Duct (Mor N)
6 KVA KVA KVA 1.00 KVA QTY PER PH:[1
7 KVA KVA KVA 1.00 KVA LF:[50
1 KVA KVA KVA 1.00 KVA %vD| 024 @ 180 Amps [Max Load]
a KA KVA KA 1.00 KA
TOTALS 21.1__KVA KVA 211__KVA 711__KVA %vD | 0.24] [Cummulative]
TOTAL + SPARE 254 KVA KVA 254 KVA 254 KVA
305 AMPS AMPS | 305 AMPS 30.5_ANPS Amps  Isc Available
INPUT FOR % SPARE > 0.20 |<INITIALLY SET TO 20%
Comm. No.
3/18/2009

The emergency panelboards remain unchanged, except that the circuits outlined by a bold border (in the previous
section) will be removed. Since emergency lighting is not in the scope of this project, the emergency panelboards were
not resized.

Technically, there is less load on the emergency panels, and therefore there is potential to reduce the panelboard size.
All the lighting loads for this redesign are on either the LPL3 or HPL3. The actual sizes of these two panelboards will
remain the same as the existing sizes. LPL3 has a 100 Amp bus and 100 Amp main circuit breaker. HLP3 has a 225 Amp
bus and 225 Amp main circuit breaker. Both of these panelboards are redesigned to have additional 20% spare capacity.
The feeder is designed to be the minimum size allowed by the National Electric Code NEC Table 310.16, based on the
expected amps on the panel (total plus 20% expansion). LPL3 will have a (4)#12 THW feeder and HPL3 will have a
(4)#10 THW feeder. These feeders, though technically correct according to the NEC, should be significantly larger
according to engineering judgement.

NEC Table 310.16
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a0°C 75°C H0°C 60 C 75°C K€Wc
(140°F) (167°F) (194°F) (140°F) (167°F) (194°F)
Types TBS, SA, SiS,
FEP, FEPE, MI, RHH, Tvpes TRS, SA, SIS,
RHW-2, THHN, THHN, THHW,
Types KHW, THHW, THW-2, Types RHW, THW-2, THWN-2,
THHW, THW, THWN-2, USE-2, XHH, THHW, THW, RHH, RHW-2, USE-2,
Types TW, THWN, XHHW, XHHW, XHHW-2, Types TW, | THWN, XHHW, XHH, XHHW,
UF USE, ZW ZW-2 UF USE XHHW-2, ZW-2
Size AWG or Size AWG or
Kemil COPPER ALUMINUM OR COPPER-CLAD ALUMINUM kemil
18 -— — 14 — — — —
16 s s 18 - - = s
14% 20 0 25 — —_ — —
12% 25 25 30 20 20 25 12#
10* 30 35 40 25 30 35 10#
8 40 50 55 30 40 45 8
O 55 05 75 40 50 60 6
4 70 85 95 35 635 75 4
3 85 100 110 65 75 85 3
2 05 115 130 75 80 100 2
1 110 130 150 85 100 115 |
1/0 125 150 170 100 120 135 1/0
2/0 145 175 195 115 135 150 2/0
30 165 200 225 130 155 175 310
4/0 195 230 260 150 180 205 410

Also, the shading devices run on low voltage (24 VAC), which Lutron recommends to be installed by the low-voltage
contractors. The “Controls” section of this report indicates the load type.

The panelboard locations will not change; all panelboards will remain in the existing electrical closets and electrical
rooms, and LPL3 and HPL3 will be located in the second floor electrical closets.

The location of controls is as follows:

Controlled Location

Control Units and Wall Stations

Waiting Area / Ticket Queuing

(2) column-mounted
(1) wall-mounted

Lobby

(2) wall-mounted

Conference Room

(3) wall-mounted

Facade

(1) wall-mounted, located in Lobby

Note: all control units and wall stations except those in the Conference Room are in locked enclosures.
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Space 1: Waiting Area / Ticket Queuing

Introduction

The Waiting Area / Ticket Queuing space is one architectural space, despite two separate room numbers. It is
12,063 square feet and is approximately 23’-4” high, though the exposed steel trusses are curved, increasing the height
in the spaces center. The northern curtain wall of windows is approximately 16’3” high. During a cruise event, the main
purpose of this space is to form queues to the Mobile Ticket Counters and provide a waiting lounge area. During non-
cruise special events, the space is used as a ballroom and social gathering area.

Luminaire Layout

Note: There are no tick marks on this diagram, but since a Lutron control system is proposed, there will only be one
neutral and one hot wire in every branch circuit, to every luminaire. Then, there will be a separate control wire from the
Lutron system running to every luminaire. Fluorescent lamps dim according to the photosensor measurements, which
respond to the illuminance from both electric light and light transmitted through the windows and skylights. The task
lights provide illuminance for people at the ticket counters, and the LEDs contribute to a dynamic environment.
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HALF MOONE CRUISE & CELEBRATION CENTER

LIGHTING PLAN: WAITING AREA

SCALE: 1/16” =1.0’
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PRESET SCENE SCHEDULE
Schedule For: Waiting Area / Ticket Queuing
Lighting | Luminaire | Load
Zone Type(s) Type | Day Cruise | Night Cruise Conference | Entertainment | All Off
1 B CFL 0% 100% 100% 100% 0%
2 D CMH 0% 100% 0% 0% 0%
3 D CMH 0% 100% 0% 0% 0%
4 C LED 0% 100% (Note 1) 0% 100% (Note 2) 0%
Photo
5 A CFL Sensor 50% Photo Sensor 50% 0%
Photo
6 A CFL Sensor 50% Photo Sensor 50% 0%
Photo
7 A CFL Sensor 50% Photo Sensor 50% 0%
Photo
8 A CFL Sensor 50% Photo Sensor 50% 0%
Photo
9 A CFL Sensor 50% Photo Sensor 50% 0%
Photo
10 A CFL Sensor 50% Photo Sensor 50% 0%
Photo
11 A CFL Sensor 50% Photo Sensor 50% 0%
Skylight Shades
Photo Closed - Closed - Closed -
1 Sensor Blackout Dimout Blackout Open
Photo Closed - Closed - Closed -
2 Sensor Blackout Dimout Blackout Open
Photo Closed - Closed - Closed -
3 Sensor Blackout Dimout Blackout Open
Photo Closed - Closed - Closed -
4 Sensor Blackout Dimout Blackout Open
Photo Closed - Closed - Closed -
5 Sensor Blackout Dimout Blackout Open
Photo Closed - Closed - Closed -
6 Sensor Blackout Dimout Blackout Open
Photo Closed - Closed - Closed -
7 Sensor Blackout Dimout Blackout Open
Photo Closed - Closed - Closed -
8 Sensor Blackout Dimout Blackout Open
Photo Closed - Closed - Closed -
9 Sensor Blackout Dimout Blackout Open
10 Photo Closed - Closed - Closed - Open
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Sensor Blackout Dimout Blackout
Photo Closed - Closed - Closed -
11 Sensor Blackout Dimout Blackout Open
Photo Closed - Closed - Closed -
12 Sensor Blackout Dimout Blackout Open
Notel  Color-changing mode. Colors are set to blues, greens, purples
Note 2  Color-changing mode. Colors are set to all colors

For information about loads on the panelboards, see the previous panelboard discussion and schedules.

Space 2: Lobby

Introduction

The Lobby is the first major room that passengers enter from the Entry Pavilion Bridge. It is approximately 37’-
6” high and includes a 54’-2” embedded mermaid image on the terrazzo-finished floor (Figure 1). There are several tiers
of finished ceiling stepping up to the highest ceiling point (Figure 3). The windows on the western wall are full-height.
Stemming from the Lobby are two Conference Rooms, two exits to an outdoor terrace, and four X-ray stations which
lead to the Passageway.

Luminaire Layout

Note: There are no tick marks on this diagram, but since a Lutron control system is proposed, there will only be one
neutral and one hot wire in every branch circuit, to every luminaire. Then, there will be a separate control wire from the
Lutron system running to every luminaire. The pendants contribute to ambient light and the 1'x4’ luminaires provide
task and ambient light near the x-ray machines. Accent lighting illuminates art on the walls.



Jonathan Walker
Half Moone Cruise and Celebration Center
Norfolk, Virginia

Page | 152

SRS SRS SR
J J J
v

// HFPL3-12
/—I\ /j—l

G

c

c

[

o~

[

HALF MOONE CRUISE & CELEBRATION CENTER

LI AR 1 A A

LIGHTING PLAN: LOBBY

SCALE: 1/16” = 1.0¢

\
\



Jonathan Walker

Half Moone Cruise and Celebration Center Page | 153
Norfolk, Virginia
PRESET SCENE SCHEDULE
Schedule For: Lobby
Lighting | Luminaire | Load Night
Zone Type(s) Type | Day Cruise Cruise Formal Entertainment | All Off
1 E CFL 0% 100% 100% 100% 0%
Photo
2 E CFL Sensor 100% 50% 50% 0%
100% (Note 100% (Note
3 H LED 0% 1) 2) 100% (Note 3) 0%
100% (Note 100% (Note
4 H LED 0% 1) 2) 100% (Note 3) 0%
5 F Halogen 0% 100% 100% 100% 0%
6 G Fluor 100% 100% 50% 50% 0%
Note 1:  Color-changing mode. Colors are set to blues, greens, purples
Note 2:  Slow color-changing mode. Colors are set to all colors.
Note 3:  Color-changing mode. Colors are set to all colors

Space 3: Conference Room

Introduction

This space is connected to Conference Room No. 1 (Room 201) when the folding partition is retracted. There is
a continuous row of windows lining the curved exterior wall, and the ceiling height is 15’-3”. There is a ceiling-mounted
projector aimed to the ceiling-mounted retractable screen on the north wall.

Luminaire Layout

Note: There are no tick marks on this diagram, but since a Lutron control system is proposed, there will only be one
neutral and one hot wire in every branch circuit, to every luminaire. Then, there will be a separate control wire from the
Lutron system running to every luminaire. The partition sensors are located in this room, and determine which zones
each wallstation controls. The controls are especially important in this space since it might be used for video
presentations in either two separate rooms or one, continuous space.
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PRESET SCENE SCHEDULE
Schedule For: Conference Room
Lighting | Luminaire | Load Day Night Video . Entertainment | All Off
Zone Type(s) Type | Conference | Conference | Presentation
1 J CFL 100% 100% 50% 100% 0%
2 J CFL 100% 100% 50% 100% 0%
3 J CFL 100% 100% 0% 100% 0%
4 K Fluor Photosensor 100% 50% 50% 0%
5 K Fluor Photosensor 100% 50% 50% 0%
6 L CFL Photosensor 100% 0% 50% 0%
7 L CFL Photosensor 100% 100% 50% 0%
8 L CFL Photosensor 100% 50% 50% 0%
9
10
11
Window Shades
Closed -
1 Open Open Blackout Open Open
Closed -
2 Open Open Blackout Open Open
Room Partition
4 User User User User User
Projection Screens
6 Up Up Down Up Up
7 Up Up Down Up Up
8
9
10
11
12
Note:  See the following explanation regarding how the Room Partition status affects the controls.

For information about loads on the panelboards, see the previous panelboard discussion and schedules.
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Space 4: Facade

Introduction

The Entry Pavilion is the main entrance and exit point for most building users (Figure 24 and 28). During cruise
ship boarding, people climb the stairs or take one of three elevators to the second floor and cross the bridge to the
Lobby (Figure 25 and 26). People leaving a cruise exit the lower retractable bridge, which leads to the first floor of this
2-floor Entry Pavilion (Figure 27).

The Entry Pavilion itself is a large, 2-floor outdoor space with a bridge. It is completely open to the outdoor
environment. Extended lighting analysis will be focused on how the fagade appears. The scope of analysis will not
include the tasks of people using the Entry Pavilion because the scope of this analysis is the fagade.

Luminaire Layout

Note: There are no tick marks on this diagram, but since a Lutron control system is proposed, there will only be one
neutral and one hot wire in every branch circuit, to every luminaire. Then, there will be a separate control wire from the
Lutron system running to every luminaire. The facade lighting design only uses one fixture type and washes the
concrete wall and the bridge truss. This, along with light from the Lobby creates an interesting, dynamic lighting design.
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Depth: Copper versus Aluminum Analysis

The existing feeder material in the building is copper. Aluminum metal is less expensive, but can carry less current than
a copper feeder of the same size. This means that larger wire sizes might be necessary, and possibly a different size
conduit to hold the wires. The scope of this analysis is to determine the cost savings of switching to aluminum feeders in
all panelboards and transformers. Material cost and labor cost of both wire and conduit is considered, and presented to
show the total cost savings.

The existing feeders are as follows:
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Copper Analysis
Existing Feeder and Conduit
Length | #of | #of | Wire Total Conduit | Cost (Wire per Cost (Conduit Cost
Panelboard [Main Size| (feet) | Sets | Wires | Size | Ampacity | Size (in.) 100 ft) Cost (Wire) per ft) (Conduit)
HP1 400A 48 2 4 3/0 400 2 560 52,150 $6.94 5666
HP2 400A 308 2 4 3/0 400 2 560 513,798 $6.94 54,275
HP3 600A 270 2 4 300 570 3 923 $19,937 $16.00 58,640
HP4 100A 25 1 4 1 130 2 307 5307 $6.94 $174
LPC 400A 25 2 4 250 510 2.5 798 51,596 $13.59 S680
LP1 100A 10 1 4 1 130 2 307 5123 $6.94 569
LP2 225A 10 1 4 350 310 3 1059 5424 516.00 5160
CCP1 100A a0 1 4 1/0 150 2 373 51,343 56.94 5625
LP3 2254 10 1 4 1/0 150 2 373 5149 56.94 569
LPL3 100A 10 1 4 1 130 2 307 5123 56.94 569
EHP1 800A 74 2 3 600 840 3 1410 56,260 516.00 52,368
EHPL1 225A 50 1 4 4/0 230 25 686 51,372 5§13.59 5680
ELP1 100A 10 1 4 1 130 2 307 5123 $6.94 569
EHP2 400A 290 1 3 500 380 3 1410 $12,267 $16.00 54,640
EHPL2 100A 35 1 4 1 130 2 307 5430 $6.94 5243
ELP2 2254 10 1 4 350 310 3 1059 5424 $16.00 5160
ELPL2 100A 10 1 3 2 115 1.5 251.5 575 $5.64 556
LUPS 100A 130 1 3 2 115 1.5 251.5 5981 $5.64 §733
EHPP 2254 180 1 4 4/0 230 2.5 686 54,939 513.59 52,446
EHPLP 100A 20 1 4 1 130 2 307 5246 $6.94 5139
ELPP 100A 15 1 4 1 130 2 307 5184 $6.94 5104
EHP3 2254 200 1 4 4/0 230 3 686 $5,488 $16.00 53,200
EHPLA 100A 15 1 4 1 130 2 307 S184 $6.94 5104
ELP3 100A 10 1 4 1 130 2 307 5123 $6.94 569
ELPL4 2254 10 1 4 350 310 3 1059 $424 $16.00 $160
HPL3 225A 35 1 4 4/0 230 2.5 636 5960 513.59 5476
TX1 10 1 3 ] 65 1 125.5 538 53.26 533
TX2 10 1 3 2 115 1.5 251.5 575 55.64 556
TX3 10 1 3 2 115 1.5 251.5 575 55.64 556
TXL3 25 1 3 6 65 1 125.5 594 $3.26 582
TXC 34 1 3 2/0 175 455 5464 56.94 5236
ETX1 10 1 3 & 65 125.5 538 $3.26 533
ETX2 30 1 3 2 115 1.5 251.5 5226 $5.64 5169
ETXP 10 1 3 & 65 1 125.5 538 $3.26 533
ETX3 15 1 3 & 65 1 125.5 556 $3.26 549
TXL4 10 1 3 2 115 1.5 251.5 575 $5.64 556
ATS 800A 70 2 3 600 840 3 1410 55,922 $16.00 52,240
Total Cost Total Cost
(Wire) (Conduit)
581,532 $34,117
Total Cost:
5115,649
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The proposed aluminum system is as follows:
Aluminum Analysis
Theoretical Aluminum Feeder and Conduit
Main | Length | #of # of Wire Total Conduit |Cost (Wire per Cost (Conduit Cost
Panelboard | Size | (feet) | Sets | Wires | Size | Ampacity | Size (in.) 100 ft) Cost (Wire) per ft) {Conduit)
HP1 4004 48 2 4 250 410 2.5 318 51,221 $13.59 $1,304.64
HP2 4004 308 2 4 250 410 2.5 318 57,836 513.59 58,371.44
HP3 600A 270 2 4 500 620 3 528 511,405 $16.00 $8,640.00
HP4 1004 25 1 4 2/0 135 2 216 5216 56.94 5173.50
LPC 400A 25 2z 4 400 540 2.5 473 5946 $13.59 5679.50
LP1 1004 10 1 4 2/0 135 2 216 586 56.94 569.40
LP2 225A 10 1 4 500 310 3 528 5211 $16.00 $160.00
CCP1 100A 30 i 4 3/0 155 2 252 5907 56.94 5624.60
LP3 2254 10 1 4 3/0 155 2 252 5101 56.94 569.40
LPL3 1004 10 1 4 2/0 135 2 216 586 $6.94 569.40
EHP1 8004 74 3 3 500 930 3 528 53,516 513.59 $3,016.98
EHPL1 225A 50 1 4 300 230 2.5 398 5796 $13.59 5679.50
ELP1 100A 10 1 4 2/0 135 2 216 586 56.94 $69.40
EHP2 4004 290 2 3 250 410 2 318 $5,533 56.94 $4,025.20
EHPL2 100A 35 1 4 2/0 135 2 216 5302 56.94 5242.90
ELP2 225A 10 1 4 500 310 3 528 5211 $16.00 5160.00
ELPL2 1004 10 1 3 1/0 120 15 188 556 54.62 546.20
LUPS 1004 130 1 3 1/0 120 5 188 5733 54.62 5600.60
EHPP 225A 180 1 4 300 230 2.5 398 52,866 $13.59 $2,446.20
EHPLP 100A 20 1 4 2/0 135 2 216 5173 56.94 5138.80
ELPP 1004 15 1 4 2/0 135 2 216 5130 56.94 5104.10
EHP3 225A 200 1 4 300 230 3 398 53,184 $13.59 $2,718.00
EHPLA 1004 15 1 4 2/0 135 2 216 5130 $6.94 5104.10
ELP3 100A 10 1 4 2/0 135 2 216 586 56.94 569.40
ELPL4 225A 10 1 4 500 310 3 528 5211 $16.00 5160.00
HPL3 225A 35 1 4 300 230 2.5 398 5557 $13.59 5475.65
TX1 10 1 3 4 65 1 97.5 529 $3.26 532.60
TX2 10 1 3 1/0 120 1.5 188 $56 54.62 546.20
TX3 10 1 3 1/0 120 1.5 188 556 $4.62 546.20
TXL3 25 1 3 4 65 1 97.5 573 53.26 581.50
TXC 34 1 3 4/0 180 2 275 5281 56.94 $235.96
ETX1 10 1 3 4 65 1 97.5 529 $3.26 $32.60
ETX2 30 1 3 1/0 120 1.5 188 5169 54.62 5138.60
ETAP iG 1 3 4 05 1 S7.5 529 53.26 532.60
ETX3 15 1 3 4 65 1 97.5 544 $3.26 548,90
TXL4 10 1 3 1/0 120 1.5 188 556 $4.62 546.20
ATS 800A 70 3 3 500 930 3 528 53,326 516.00 $3,360.00
Total Cost Total Cost
(Wire) (Conduit)
541,587 535,219
Total Cost:
576,806
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The total cost of installing aluminum feeders is less than the total cost of installing copper feeders. There are other
considerations to weigh before the decision is made to install aluminum feeders. For example, the expansion properties
of the two metals are different. This impacts the connections and possibly the installation costs. The total cost savings
of aluminum, however, is substantial and could be considered in feeder design, especially as material costs rise.

Depth: Overall reduction in light levels

The existing design of the Half Moone Cruise & Celebration Center includes many luminaires that use energy inefficient
lamps. The following evaluation shows the impact on the electrical distribution system if these luminaires are replaced
with more energy efficient alternatives.

The method of analysis is to compare the efficacies of each light source in a given space, and find the savings (in terms of
watts) for that space if an alternative light source were used. This method assumes that each light source has the

average efficacy in the range of efficacies given in IESNA Lighting Handbook Figure 26-3.

Data taken from IESNA Lighting Handbook Figure 26-3:

Light Source Efficacy
Standard Incandescent | 13
Tungsten halogen 18
CFL (5-26W) 40
CFL (27-40W) 65
Fluorescent 82
Metal Halide 72
HPS 80

Given this data, and assuming that the total lumen output in the space will remain the same (as in, the zonal lumen
method), here are the results of this approximate method.

Three spaces will be evaluated in this study: the Waiting Area / Ticket Queuing Area, the Conference Room, and the
Luggage Area on the first floor. Both the Waiting Area / Ticket Queuing Area and the Conference Room have already
been redesigned. The loads in both of these areas have been reduced, and the feeders and panelboards have been
designed around these loads. Note that the panelboards themselves do not change in size because the loads have been
consolidated from multiple spaces. This gives the illusion that there is no energy savings, but the loads on the existing
emergency panelboards have been reduced. Since the emergency system is not in the scope of the project, these
emergency panelboards have not been reduced in size, and therefore the switchgear will not change due to the reduced
load.

The major space that will change is the 28,300 SF Luggage Area on the first floor (Room 137). The existing design uses
metal halide lamps, but the new design will use the more efficient fluorescent lamps. The ratio of efficacies for metal
halide and fluorescent is 72/82 = 0.878, meaning that the new design will use only 87.8% of the energy that the existing
design uses. Since both systems are at the same voltage, this corresponds to approximately 87.8% of the current
(amps). The existing load in this space is divided between EHPL1 and EHPL2.

Here are the existing panelboard schedules, and the loads to be replaced are highlighted.



Jonathan Walker
Half Moone Cruise and Celebration Center
Norfolk, Virginia

Page | 163

PANELBOARD EHPL1(SWITCH) SCHEDULE

225 ANF BUS 225 AMP MLO 480Y/277 VOLTS 3PH, 4W, SN, MIN. 18 KAIC __ SURFACE MOUNTED
DES LOAD AMPS BKR | WIRE | CKT CKT | WIRE | BKR LOAD AMPS DES
L LOAD SERVED A B C TRIP | SIZE | NO. NO. | SIZE | TRIP A B C LOAD SERVED R
L |LIGHTING RM 134 1.0 20 12 1 2 12 20 44 EMERG. LTG_RM 140 L
L [EMERG LTG RM 134 1.0 20 12 3 4 12 20 14 LIGHTING EXTERIOR L
L [OGHTING RM 137 130 20 12 5 6 12 20 4 4|LIGHTING RM 140 L
L |UGHTING RM 137 119 20 12 7 8 12 20 130 LIGHTING RM 137 - EMER L
L JLIGHTING RM 137 118 20 12 9 10 12 20 8.3 LIGHTING -LOADING DOCK_| L
L |CIGHTING EXTERIOR 112 20 12 11 12 10 20 1.0|LIGHTING - EXIT LIGHTS L
L |LIGHTING EXT. STEPS 53 20 12 13 14 12 20 27 LIGHTING RM 132 L
L [EMERG.LTG.RM 132 24 20 12 15 16 12 20 0.5 LIGHTING RM 131_138 L
L [LIGHTING RM 133 28] 20 12 17 18 12 20 1.8|EMERG. LTG_RM 133 L
L [OGHTING RM 135 038 20 12 19 20 12 20 08 EMERG.LTG_RM 135 L
L [LIGHTING RM 136 0.5 20 12 21 22 12 20 0.5 EMERG. LTG_RM 135 L
L [OGHTING RM 143 13[ 20 12 23 24 20 SPARE
SPARE 20 25 26 SPACE
SPACE 27 28 SPACE
29 30
31 32
33
35
37
39
4
SUB-TOTAL AMPS 100 157 283 209 107 7 2[SUB-TOTAL AMPS
PANEL AMPS 300 264[ 355 [ *INDICATES EMERGENCY CIRCUIT
PANEL + FEED-THRU AMPS 300 JR4[ 355 I [ [ [FEED-THRU AMPS
TOTAL KVA 111 73 EE) Version  3.04
DES LOAD NL EHPL1(SWITC| SUB-FEED TOTAL DF. TOTAL PNL DES:[EHPLA{SWITCH] [Notes:
DESCRIPTION CONNLOAD | CONNLOAD | CONNLOAD | (MULT) DEMAND BUS RATING:[225 AMPS
L |LIGHTING 282 KVA KVA 282 KVA 1.00 282 KVA DEVICE(MLO |
R |RECEPTACLES KVA KVA KvA NEC KVA RATING:[225 AMPS
M |MECH EQUIP KVA KVA KvA 1.00 KVA MIN KAIC:[18 KAIC
1 |MISCELLANEQUS KVA KVA KA 1.00 KVA MOUNTING:[SURFACE
2 KVA KVA KvA 1.00 KVA VOLTAGE: (480 | 277
3 KVA KVA KvA 1.00 KVA FDR SOURCE:
4 KVA KA KVA 1.00 KVA SOURCE CB:[225 AMPS
5 KVA KVA KvA 1.00 KVA FDR SIZE:[4/0 M |Duct (M or M)
6 KVA KVA KvA 1.00 KVA QTY PER PH[1
7 KVA KVA KA 1.00 KVA LF:[50
8 KVA KVA KvA 1.00 KVA %VD:[ ENIA @ 180 Amps [Max Load]
9 KVA KVA KA 1.00 KVA
TOTALS 28.2 KVA KVA 282 KVA 28.2 KVA %\f’D' [Cummulative]
TOTAL + SPARE 338 KVA KVA 33.8 KVA 33.8 KVA
40.7_AMPS AMPS | 40.7 AMPS 40.7_AMPS Amps  Isc Available

INPUT FOR % SPARE > 0.20 |<INITIALLY SET TO 20%

Comm. No.
3/20/2009




Jonathan Walker

Half Moone Cruise and Celebration Center Page | 164
Norfolk, Virginia
PANELBOARD EHPL2(SWITCH) SCHEDULE
100 AMP BUS 100 AMP NLO 480Y/277 VOLTS IPH.4W, 5N, MIN. 18 KAIC __ SURFACE MOUNTED
DES LOAD ANPS BKR | WIRE | CKT CKT | WIRE | BKR LOAD AMPS DES
L LOAD SERVED A B C | TRIP | SZE | NO. NO. | SIZE | TRIP [ A B C LOAD SERVED R
L |LIGHTING U.5. CUSTOMS 50 20 12 1 2 12 20 13 EMERG.LTG_RM. 102 L
L |LIGHTING U.5. CUSTOMS 50 20 12 3 4 12 20 120 CIGHTING RM 137 L
L |LIGHTING RM 100 05| 20 12 5 6 12 20 12 B|LIGHTING RM 137 L
L |[EXTERIORLIGHTING a4 20 12 7 8 12 20 a4 LIGHTING RM 137 L
L |[EMERG.LTG.RM 100 0.3 20 12 9 10 10 20 1.0 LIGHTING - EXIT LIGHTS L
L |LIGHTING RM 102 13 20 12 1 12 12 20 JSLTG. RM 112121,1221231249 L
L |[EMERG.LTG.RM115 10 20 12 13 14 12 20 10 EMERG. LTG. RM. 113 L
L RG.LTG. RM 118 13 20 12 15 16 12 20 13 EMERG. LTG. RM 119 L
L |EMERG.LTG. RM 111 13 20 12 17 18 12 20 0.3[LIGHTING RM 125 L
L |LIGHTING RM 109, 110 7 20 12 19 20 12 20 07 EMERG. LTG. RM 108 L
L |EMERG.LTG.RM107 13 20 12 2 22 12 20 13 EMERG. LTG. RM 106 L
L |EMERG.LTG. RM 105 07 20 12 23 24 12 20 0.8[LIGHTING RM 101, 103, 120 L
L [LIGHTING RM 114 03 20 12 25 26 12 20 05 EMERG. LTG. RM 128 L
SPARE 20 27 28 20 SPARE
29 30
&3 32
33 34
35 36
7 38
39 40
1 42
SUB-TOTAL AMPS 124 7O 38 78] 156 17.5[SUB-TOTAL AMPS
PANEL AMPS 203 235 213 [ *INDICATES EMERGENCY CIRCUIT |
PANEL + FEED-THRUAMPS | 203 235 213 | [ [ [FEED-THRU AMPS
TOTAL KVA 56 65 59 Version_3.04
DES LOAD NL EHPL2(SWITC|  SUB-FEED TOTAL DF. TOTAL PNL DES:[EHPLZ[SWITCH] |Notes:
DESCRIPTION CONNLOAD | CONNLOAD | CONNLOAD | (MULT) | DEMAND BUS RATING:[100 _ AMPS
L |LIGHTING 180 KVA KVA 16.0  KVA 1.00 180 KVA DEVICEMLO |
R |RECEPTACLES KVA KVA Kva | NEC KVA RATING[100 ___ AMPS
M |MECH EQUIP KVA KvA Kva | 1.0 KVA MIN KAIC:[18 KAIC
1 |MISCELLANEOQUS KVA KWVA KWVA 1.00 KVA MOUNTING:|SURFACE
2 KVA KvA Kva | 1.0 KVA VOLTAGE:[480 | 277
3 KVA KVA Kva | 1.0 KVA | FDR SOURCE:
4 KWVA KWVA KVA 1.00 KVA SOURCE CB:[100 AMPS
5 KVA KVA Kva | 1.0 KVA FDR SIZE1 M__ [Duct (Mor N)
B KVA KvA Kva | 1.0 KVA QTY PER PH[1
7 KVA KWA KWA 1.00 KVA LF:|50
B KVA KvA Kva | 1.0 KVA %vD:[ 023 @ 80 Amps[Max Load]
9 KVA KVA Kva | 1.0 KVA
TOTALS 18.0_KVA KVA 18.0__KVA 18.0_ KVA %VD: [Cummulative]
TOTAL + SPARE 216 KVA KVA 216 KVA 21.6__KVA
26.0 AMPS AMPS | 26.0 AMPS 26.0_AMPS Amps  Isc Available

INPUT FOR % SPARE > 0.20 |<INITIALLY SET TO 20%

Comm. No.
3/20/2009

Below are the updated values, which are 87.8% of the original values.
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PANELBOARD EHPL1(SWITCH) SCHEDULE

225 ANF BUS 225 AMP MLO 480Y/277 VOLTS 3PH, 4W, SN, MIN. 18 KAIC __ SURFACE MOUNTED
DES LOAD AMPS BKR | WIRE | CKT CKT | WIRE | BKR LOAD AMPS DES
L LOAD SERVED A B C TRIP | SIZE | NO. NO. | SIZE | TRIP A B C LOAD SERVED R
L |LIGHTING RM 134 1.0 20 12 1 2 12 20 44 EMERG. LTG_RM 140 L
L [EMERG LTG RM 134 1.0 20 12 3 4 12 20 14 LIGHTING EXTERIOR L
L [OGHTING RM 137 114 20 12 5 6 12 20 4 4|LIGHTING RM 140 L
L |UGHTING RM 137 104 20 12 7 8 12 20 114 LIGHTING RM 137 - EMER L
L JLIGHTING RM 137 104 20 12 9 10 12 20 8.3 LIGHTING -LOADING DOCK_| L
L |CIGHTING EXTERIOR 112 20 12 11 12 10 20 1.0|LIGHTING - EXIT LIGHTS L
L |LIGHTING EXT. STEPS 53 20 12 13 14 12 20 27 LIGHTING RM 132 L
L [EMERG.LTG.RM 132 24 20 12 15 16 12 20 0.5 LIGHTING RM 131_138 L
L [LIGHTING RM 133 28] 20 12 17 18 12 20 1.8|EMERG. LTG_RM 133 L
L [OGHTING RM 135 038 20 12 19 20 12 20 08 EMERG.LTG_RM 135 L
L [LIGHTING RM 136 0.5 20 12 21 22 12 20 0.5 EMERG. LTG_RM 135 L
L [OGHTING RM 143 13[ 20 12 23 24 20 SPARE
SPARE 20 25 26 SPACE
SPACE 27 28 SPACE
29 30
31 32
33
35
37
39
4
SUB-TOTAL AMPS 175 143 267 193] 10.7] 7 2[SUB-TOTAL AMPS
PANEL AMPS 368 250 339 [ *INDICATES EMERGENCY CIRCUIT
PANEL + FEED-THRU AMPS 368 250 330 I [ [ [FEED-THRU AMPS
TOTAL KVA 102 6.0 94 Version  3.04
DES LOAD NL EHPL1(SWITC| SUB-FEED TOTAL DF. TOTAL PNL DES:[EHPLA{SWITCH] [Notes:
DESCRIPTION CONNLOAD | CONNLOAD | CONNLOAD | (MULT) DEMAND BUS RATING:[225 AMPS
L |LIGHTING 265 KVA KVA 265 KVA 1.00 765 KVA DEVICE(MLO |
R |RECEPTACLES KVA KVA KvA NEC KVA RATING:[225 AMPS
M |MECH EQUIP KVA KVA KvA 1.00 KVA MIN KAIC:[18 KAIC
1 |MISCELLANEQUS KVA KVA KA 1.00 KVA MOUNTING:[SURFACE
2 KVA KVA KvA 1.00 KVA VOLTAGE: (480 | 277
3 KVA KVA KvA 1.00 KVA FDR SOURCE:
4 KVA KA KVA 1.00 KVA SOURCE CB:[225 AMPS
5 KVA KVA KvA 1.00 KVA FDR SIZE:[4/0 M |Duct (M or M)
6 KVA KVA KvA 1.00 KVA QTY PER PH[1
7 KVA KVA KA 1.00 KVA LF:[50
8 KVA KVA KvA 1.00 KVA %VD:[ ENIA @ 180 Amps [Max Load]
9 KVA KVA KA 1.00 KVA
TOTALS 265 KVA KVA 26.5 KVA 26.5 KVA %\f’D' [Cummulative]
TOTAL + SPARE 318 KVA KVA 31.8 KVA 31.8 KVA
382 AMPS AMPS | 382 AMPS 382 AMPS Amps  Isc Available

INPUT FOR % SPARE > 0.20 |<INITIALLY SET TO 20%

Comm. No.
3/20/2009
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PANELBOARD EHPLZ2(SWITCH) SCHEDULE
100 AMP BUS 100 AMP MLO 480Y/277 VOLTS 3PH, 4 W, SN, MIN. 18 KAIC __ SURFACE MOUNTED
DES LOAD ANPS BKR | WIRE | CKT CKT | WIRE | BKR LOAD AMPS DES
L LOAD SERVED A B [ TRIP | SIZE | NO. NO. | SIZE | TRIP A B C LOAD SERVED R
L |UGHTING US. CUSTOMS 50 20 12 1 2 12 20 13 EMERG. LTG. RM. 102 L
L |LUIGHTING U.S. CUSTOMS 50 20 12 3 4 12 20 10.5] CIGHTING RM 137 L
L |LIGHTING RM 100 05| 20 12 5 6 12 20 11.0JLIGHTING RM 137 L
L [ECERORLUGHTING 44 20 12 7 8 12 20 39 LIGHTING RM 137 L
L [EMERG.LTG. RM 100 03 20 12 9 10 10 20 1.0 LIGHTING - EXIT LIGHTS L
L [LIGHTING RM 102 1.3 20 12 11 12 12 20 J9ILTG. RM 112,121,122 123124 L
L |EMERG.LTG.RM 115 10 20 12 13 14 12 20 10 EMERG. LTG. RM. 113 L
L |EMERG.LTG.RM 118 13 20 12 15 16 12 20 13 EMERG. LTG. RM 118 L
L [EMERG.LTG. RM 111 1.3 20 12 17 18 12 20 0.3|LIGHTING RM 129 L
L |LIGHTING RM 109, 110 17 20 12 19 20 12 20 07 EMERG. LTG. RM 108 L
L |EMERG.LTG.RM 107 13 20 12 21 2 12 20 13 EMERG. LTG. RM 108 L
L [EMERG.LTG. RM 105 0.7 20 12 23 24 12 20 0.8|LIGHTING RM 101, 103, 120 L
L |LIGHTING RM 114 03 20 12 25 26 12 20 05 EMERG. LTG. RM 120 L
SPARE 20 27 28 20 SPARE
29 30
k| 32
33 34
35 36
kT4 38
39 40
4 42
SUB-TOTAL AMPS 124 ] 38 74 141 16.0]SUB-TOTAL AMPS
PANEL AMPS 198] 220 198 [ *INDICATES EMERGENCY CIRCUIT |
PANEL + FEED-THRU AMPS 198  220[ 198 | I I [FEED-THRU AMPS
TOTAL KVA 55 6.1 55 Version  3.04
DES LOAD NL EHPL2(SWITC| SUB-FEED TOTAL DF. TOTAL PNL DES:[EHPL2(SWITCH]) [Notes:
DESCRIPTION CONNLOAD | CONNLOAD | CONNLOAD | (MULT) DEMAND BUS RATING:[100 AMFS
L [LIGHTING 171 KVA KVA 171 KVA 1.00 171 KVA DEVICE[MLO |
R |RECEPTACLES KVA KVA KVA NEC KVA RATING:[100 AMPS
M |MECH EQUIP KVA KVA KVA 1.00 KVA MIN KAIC:[18 KAIC
1 MISCELLANEOQUS KVA KVA KWA 1.00 KVA MOUNTING:|SURFACE
2 KVA KVA KVA 1.00 KVA VOLTAGE(480 | 277
3 KVA KVA KVA 1.00 KVA | FDR SOURCE:
4 KWA KVA KWA 1.00 KVA SOURCE CB:|100 AMPS
5 KVA KVA KVA 1.00 KVA FDR SIZE1 M [Duct (Mor N)
6 KVA KVA KVA 1.00 KVA QTY PER PH:[1
7 KWA KWVA KWA 1.00 KWVA LF:|50
8 KVA KVA KVA 1.00 KVA %vD:[ 023 @ 80 Amps [Max Load]
] KVA KVA KVA 1.00 KVA
TOTALS 17.1__KVA KVA 17.1__KVA 17.1__KVA %VD: [Cummulative]
TOTAL + SPARE 205 KVA KVA 205 KVA 205 KVA
246 AMPS AMPS | 246 AMPS 246 AMPS Amps  Isc Available
INPUT FOR % SPARE 3 0.20 |< INITIALLY SET TO 20%
Comm. No.
3/20/2009

There is very little reduction in the current requirements used to size the panelboard. This is largely due to the fact that
the existing metal halide lights are very energy efficient to begin with. If, for example, incandescent light sources were
replaced with fluorescent, there would be a large reduction in the current requirements for two reasons. The first
would be due to the luminous efficacy. The second reason would be due to the voltage differences. The incandescent
lamps would require more current because this equipment runs at 120V. The fluorescent can be run at 277V, which
means that the current requirements are reduced. This is a similar situation to what occurred in the Waiting Area /
Ticket Queuing Area. Since the redesign of the lighting system did not include much 120V lighting, the overall current
requirements were less (and thus there is less current on the panelboard).
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Protective Device Coordination Study

A sample fault current calculation was performed for the following system path:
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Unit Substation Transformer = Switchboard SWBD 1 = Distribution Panel HP1 = Panelboard LP1

Fault Current Analysis (Per Unit Method)
System Voltage = 480
Base KVA = 10,000 2X | 2R 2Z lsc (A)
Utility Co. Avail. Fault = 100,000,000
Utility Primary
X(p.u.) = KVAbase / Utility S.C. KVA = 0.000 0.000 | 0.000 | 0.000 | 120,281,306
R(p.u.) = 0.000
Transformer Secondary
%L = 4.775 | X(p.u.) = %X * KVAbase / (100 * KVAxfrmr) = 0.190 0.190 | 0.017 | 0.191
X/R = 11 | R(p.u.) = %R * KVAbase / (100 * KVAxfrmr) = 0.017 62,975
%X = 476
%R = 043
kVA = 2500
Switchboard
Wire = 3/0 | X =(L/1000) * XL * (1/Sets), X(p.u.) = 0.023 0213 | 0.059 | 0.221
Length = 20 | R =(L/1000) * R * (1/Sets), R(p.u.) = 0.042 54,491
Sets = 2
X = 0.052
R = 0.0958
Panelboard 1
Wire = #2 | X = (L/1000) * XL * (1/Sets), X(p.u.) = 0.134 | oo | 0469 | 0.572
Length = 45 | R =(L/1000) * R * (1/Sets), R(p.u.) = 0.410 21,037
Sets = 1
X = 0.0585
R = 021
Panelboard 2
Wire = 350 | X =(L/1000) * XL * (1/Sets), X(p.u.) = 0.032 0.359 | 0.509 | 0.623
Length = 15 | R =(L/1000) * R * (1/Sets), R(p.u.) = 0.040 19,307
Sets = 1
X = 0.0491
R = 0.0617
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The following table summarizes the available fault in the previous table, and shows the standard breaking rating (in

amps):
Summary Results of Fault Analysis
Available
Point Location Fault Standard Breaker Rating (A)
Unit Substation
A Transformer 62,975 64,000
B Switchboard SWBD 1 54,491 64,000
C Distribution Panel HP1 21,037 22,000
D Panelboard LP1 19,307 22,000

The following graphs shows the circuit breaker time/current curves for 3 circuit breakers used in the building: 20A circuit
breaker for a load on LP2, 225A circuit breaker (main circuit breaker for LP2), and 400A circuit breaker (main circuit
breaker for HP2).

Unit Substation Transformer = Switchboard SWBD 1 = Distribution Panel HP2 = Panelboard LP2

These 3 circuit breakers are coordinated well because if there is a short circuit, then the circuit breaker farthest from the
switchgear will trip first. It is desired to have the smallest circuit breaker trip first (the circuit breaker closest to the short
circuit or overload), so that the circuit breaker closest to the problem will trip instead of a larger, unnecessary portion of
the building to lose power. The coordination of these circuit breakers is shown on the following graph.
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Type LA, 400 Amperes, 2 and 3 Poles
Tvpe LA, 225 Amperes, 2 and 3 Poles s
Type FB, 20 Amperes, 2 and 3 Poles
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Section 5: Skylight Analysis (Breadths)

Introduction

At 16,600 square feet, the Waiting Area / Ticket Queuing area is a large percentage of the second floor area. Part of the
lighting design for this space includes adding skylights and dimming the fluorescent luminaires according to the
photosensor controls. Beyond simply a lighting design decision, the skylights impact other building systems such as the
mechanical cooling load and the roof structural system. It is important to evaluate the impact on these other systems,
and the results are described in the following two sections of this report.

Mechanical Impact

There is no doubt that subtracting roof area and adding skylight glass will affect the cooling load of the building. The
purpose of this mechanical study is to determine what the impact will be. The only change on the space will be
subtracting roof area and adding skylight area. Therefore, for the purpose of this study, constant sources which
contribute to the cooling load do not need to be considered. For example, people, appliances, and exterior walls will not
affect the study. Hand calculations are included at the end of this section.

The roof area of the Waiting Area / Ticket Queuing space is 16,600 square feet, or 1,542 square meters. This study
compares the cooling load of the existing roof with the cooling load of the proposed skylights.

Assumptions:

e R-value of the roof = 4 m*K/W

e U-value of roof = 0.25 W/(m?K)

e No adjustments to the CLTD (Cooling Load Temperature Differences) for either of the two scenarios

e Zone B for SCL (Solar Cooling Load) calculations

e The method and equations used are from 1997 ASHRAE Fundamentals Handbook

e 1.0=F, which is the lighting special allowance factor

e Lighting analysis is for special events in the building, where light is needed for 12 hours. Assume 10:00 to 22:00
building use during special events.

e In the skylight scenario, no electric lighting is needed during the hours 13:00 through 17:00.

Existing roof (no skylights):

e Area(A)=1,542 m?
e U=0.25
e Equation: g=U*A*(CLTD), where q is in Watts

According to Table 31, the Roof Value = 4, and the CLTD values are as follows. Applying the equation g=U*A*(CLTD), the
following cooling load (in Watts) is found:
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CLTD Values
Hour: 13 14 15 16 17
CLTD: 23 30 36 41 43
Watts: 8900 11600 13900 15800 16600
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Note: this study only looks at the peak values in the day, hours 13 through 17.

In addition to the load described in the previous table, the electric lighting contributes to the cooling load as follows:
hd qe|=W*FuI*Fsa*(CLFeI)

(0]

(0]
(0]
0]
(0]

el (Watts)

W = total watts in the space (51 luminaires with (4) 42W lamps each)

Fu = lighting use factor, used to indicate approximate dimming

F., = lighting special allowance factor (assumed to be 1.0)

CLF,, = lighting cooling load factor. The CLF is determined for each hour by determining the Zone (Table
35A — ASHRAE) and how long the lights were on at the desired time (Table 38 — ASHRAE).

Lighting Impact
Number of hours that

lights are ON: 3 4 > 6 /

Hour: 13 14 15 16 17
CLF,: 0.91 0.93 0.95 0.95 0.96
Qe (Watts): 7800 7970 8140 | 8140 8230

Existing Roof (No Skylights)

Hour: 13 14 15 16 17

Total Watts: 16700 19570 22040 23940 24830
Roof with skylights:

This calculation is a two-step process. First, the effective area of the roof material is considered. Then, the skylight is
considered in two equations (one for conduction and one for solar radiation). Then, the cooling loads are summed to
show the total cooling load for the roof with skylights scenario. Note that it is assumed there is no electrical light
contribution in this scenario.

Roof material calculation:
e Area (A)=1,542m? - (15 skylights x 2.877 m? per skylight) = 1,499 m? of roof material
e U=0.25
e Equation: g=U*A*(CLTD), where q is in Watts

Existing Roof (reduced area)

CLTD

23

30

36

41

43

Watts:

8600

11200

13500

15400

16100

Skylight glazing material calculation:
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e Conduction calculation:
0 U=1.3 (from manufacturer)
0 A=43.16 m?* (15 skylights x 2.877 m? per skylight)
0 Equation: gq(cond) = U*A*(CLTD)
Skylight Glazing (Watts due to Conduction)
CLTD 23 30 36 41 43

Watts: 1300 1700 2000 2300 2400

e Solar radiation calculation:
0 A=43.16 m?* (15 skylights x 2.877 m? per skylight)
0 SC = Shading Coefficient (from manufacturer) = 0.39
0 SCL = Solar Cooling Load from Table 36, (W/m?)

Skylight Glazing (Watts due to Solar Radiation)
SCL 753 731 668 567 432
Watts: 12700 12300 11200 9500 7300

Lighting Impact
gel (Watts): 0 0 0 0 0

Therefore, the total cooling load in this scenario is the sum of the existing roof (reduced area), skylight glazing (watts
due to conduction), and skylight glazing (watts due to solar radiation). The total cooling load in this scenario is as
follows:

Total Cooling Load
Hour: 13 14 15 16 17
Watts: 22600 25200 26700 27200 25800

Conclusion:

There is a significant difference in the cooling load when the skylights are added. This is mostly due to the solar
radiation that is transmitted through the glazing. The difference is minimized when electrical lights are considered.

In the first scenario, there are no skylights but there is cooling load due to electrical lights. In the second scenario, there
is no electrical light contribution, but there is more cooling load from the reduction of the roof load (at a higher R value),
the addition of the glazing (at a lower R value), and the addition of the solar radiation component. The solar radiation
component drives the sum of these components up so that the result of adding skylights is a larger cooling load.

However, this analysis does not consider coefficients of performance and how the total energy analysis. If the 51
luminaires are turned on at 100% (as in scenario 1), then 9,486 watts would be used in energy consumption. From the
mechanical view, this is heating the space. In scenario 2 (where there are skylights), there is a 9,486 watt electrical
power savings over select hours in scenario 1.

Therefore, skylights should be added to this space.
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Cooling Load Comparison (Watts)

Hour: 13 14 15 16 17

Existing Roof (no

! 16700 | 19570 | 22040 | 23940 | 24830
skylights):

Proposed Roof (with | 000 | 25200 | 26700 | 27200 | 25800

skylights):

Difference: 5900 5630 4660 3260 970
Cooling Load Comparison

30000

T

25000 —

z
2
]
)
®
g 15000
o
£
8
8 10000
5000
0 T T T T T T T 1
13 135 14 14.5 15 15.5 16 16.5 17

Hour

== With Skylights. Electric Light at 0% =—#—No Skylights. Electric Light at 100%
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Mechanical and Daylight Analysis:

The following analysis is based on SkyCalc, an Excel-based computer program that calculates the impact of adding
skylights. It predicts the energy and cost impact of the skylight system throughout the year.

According to the operational manager of the building, the building lights in this space are on according to the following
schedule:

e Monday through Friday: 3 hrs per day
e Saturday and Sunday: 0 hrs per day (except for maintenance or special events)
e Special events: 2 per week, at 12 hours per event

This estimated information was inputted into SkyCalc as a user-input option.
The cost of electricity and gas is estimated from information provided by Dominion Power and Virginia Natural Gas.

The results are as follows. The two most important graphs are at the end of this section: “Total Annual Energy Savings
from Skylights” and “Total Energy Cost Savings from Skylights.” According to SkyCalc, adding these particular skylights
will save 9,980 kWh/year and $535/year. While the cost savings might be minimal, this is linked to the cost of utilities in
Norfolk, which could change over the course of the building’s life. It is important to note that there is a large energy
savings from the reduction of electrical light usage. Therefore, even though there might be a long payback period, it still
is beneficial to add skylights in this space.
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SkyCalc: Skylight Design Assistant - Basic Inputs
Company Name: Half Moone Cruise and Celebration Center

Project Description: Jonathan Walker - Thesis - 2009

Select Location User Generated w/ e-QUEST W
Climate data loaded = Norfolk . wea3

Climate data needed =

Building

Building type User_Defined 1

Bldg area 11 563 ft?
Ceiling height 24 ft
Wall color Off-white paint

Shelving/Racks or Partitions?
O Partitions, (O Shelves/Racks, ® None/Open

Mo data required 7 ft
Mo data required 8 ft
Mo data required 8 ft
Mo data required ft

Electric Lighting
Lighting system

Fixture height 20 ft
Lighting control

Direct/Indirect fluorescent

Dimming min 10% light

Design Skylight to Floor Ratio = 3.7%

Skylights:
Number of skylights 15
Skylight width 4 875 ft

Skylight length 5.791666667 ft

Max skylight spacing = 36 ft (1.5 x ceiling ht)
Skylight Description

Glazing type Glass

Glazing layers Double glazed

Glazing color Clear

Skylight Well

Light well height 1 feet
Well color Off-white paint

Safety grate or screen () Yes, ® No

Heating and Air Conditioning Systems
Mechanical A/C
Gas/Qil Furnace

Air Conditioning
Heating System

Utilities

Average Elec Cost $0.060 KWh
Heating Fuel Units  kwh

Heating Fuel Cost $0.035 /kwh

Lighting Control Graph - Lighting Setpoint = 30 fc

Dimming min 10% light

100%%

B0

60%%

40%

Lighting Power

20%%

0%

70 B0 a0
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SkyCalc: Skylight Design Assistant - Optional Inputs

Company Name: Half Moone Cruise and Celebration Center

Project Description: Jonathan Walker - Thesis - 2009

- j
00p Rl o S

Skylights Detault User Revisions Design Input
Skylight shape Flat Uietault Flat
Height of dome (Rise) (ft) 0 0
Visible transmittance 78% 53% 53%
Solar heat gain coefficiant 70% 26% 26%
Curb type Wood Default Wood
Frame type Metal w/ thermal brk Default Metal wf thermal brk
Unit U-value {Btwh-F-ft%) 0.970 0.230 0.230
Dirt light loss factor 70% 0%
Screen or safety grate factor 100% 100%
Light well reflectance 70% T0%
Well factor (WF) 88% 58%
Bottom of light well:
Width (ft) 4.88 4.88
Length (ft) 579 579
Diffuser an bottom of well? No O ves, ® 1o No
Euilding Detault User Revisions Design Input
Building width (ft) 76 76
Building length {ft} 152 Change width or area 152
Wall reflectance 70% 65% B5%
Ceiling reflectance 70% 50% 80%
Floor reflectance 20% 45% 45%
Shelving reflectance . 40% 40%
Roof U-value (Btwh="F-ft") 0.065 0.055
Eh:_.ctric Lighting Detault User Revisions Design Input
Lighting setpoint (fc) 40 30 30
Task height (ft) 2.50 250
Lighting power density (W/it%) 0.63 063
Fraction lighting uncontrolled 10% 010
Lighting schedule User_Defined_1 User_Defined_1 User_Defined_1
Room and luminaire depreciation 80% 80%
Lighting Schedule Graph
o e —

I

.J_E’ 0.60 —I-—_\{._:

E r--u—-—-‘ —-— s

§ 0.40 Sum
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SkyCalc: Skylight Design Assistant - Optional Inputs

Company Name: Half Moone Cruise and Celebration Center

Project Description: Jonathan Walker - Thesis - 2009

Internal Loads Detault User Kevisions Design Input
Number of people 39 300 300
Occupancy schedule User Defined 1 User Defined 1 User Defined 1
Process (plug) loads [Wfftzj 0.00 0.00
Process schedule User_Defined_1 User_Defined_1 User_Defined_1
Occupancy Schedule - User_Defined_1 Process Schedule - User_Defined_1
1.00 FAFAFAFA_F 1.00 FAFREAFLE,
.80 F 080
;_, .60 ;E'..'}C'
‘i:; (5] E &)
? 040 g .40
= 020 r L] ] _E 020 ramsy ¥
S [
oo F‘=""=~"‘="=":";’:, 3‘:"‘:":"";"' 0.00 n;";";";";-':? I\‘;";"‘;“;'I
1 3 3 T @ 11 13 15 17 1% 21 23 1 3 5 7 @ 11 13 15 17 19 21 23
=l MF =8 Cat Sun =B M-F —@—Sat Sun
HVAC Derault User Revisions Design Input
Heating setpoint temperature (°F) 68 68
Heating setback temperature (°F) 55 55
Cooling setpoint temperature (°F) T2 72
Cooling setup temperature (°F) 58 &8
Economizer (Y/N) Y ® vee, O mo Y
Economizer setpoint (°F) 67 &7
HWAC schedule User_Defined_1 Default User_Defined_1
Design outside air (cfm) 2,250 2,250
HVAC Schedule - User_Defined_1
1.00
= 080
F
z —=—MF
1 060 —m— st
E Sun
S o4
.
L
20
000 F‘='1;-!=r‘=r‘ FPSPFR_ A _Es ms s3 ms sn £a ms ;s s es s L=|q=-!=ru
1 3 5 7 g 11 13 15 17 v 2 3
Hour
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Company Name: Half Moone Cruise and Celebration Center

Project Description: Jonathan Walker - Thesis - 2009

Average daylight footcandles (fc)

Flat Skylight Effective Aperture = 1.20%, Skylight 1o Floor Ratio (SFR) = 3.66%

1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Jan BHRNBHEEHENEHEHEHEHRE =3 =42 28 42 54 54 48 24 182 CGRHEREHRDRHRORHANRHEDRHEERHEE
Feb gHEEEsans NI =B 19 38 58 &0 TO 67 52 32513 C3RNSORHENSHANSHEDRHEOEHED
Mar EHEIE R R 4°14 34 58 TZ 83 B4 81 85 45 22° TFRIRANIROSHEOSHEDRHEERH G
Apr QHEOES AR -2 -0 29 57 82 102 112 111 102 85 58 33°12° S3RiEnnisnsHEREHE R
May gHEOps g -4 17 40 67 98 114 121 122 110 94 67 42 18 S5RHEOSHENSHEDEHE DR HE D
Jun OHROIRansionNim -8 20 47 75 104 122 131 125 123 106 82 55 255 “BRHEANINONHEDNIRORIND
Jul BHROHSIENENEHE =4 17 40 67 o4 117 131 128 128 104 75 40- 2257 RUEASHANRHEDRHE ERHE
Aug gHEORS AN RHE -2 - 19 32 681 588 112 123 126 123 90 70 40 17: “4R0EOHEOSHEDRHEDRHS D
Sep gHEOHS AN AN RHINSHE =7 32 47 TFO B2 103 104 85 74 51 24 CFRURARHENSHANSHEDRHEORHED
Oct aiifiaiiafiansoniie: -4 14 24 60 77 a7 82 72 &1 27- g cafiRnsHEnsHEnSHE o et
MNov K B | D e | T 19 37 52 &0 59 43 20:-0Hc 4R RORNRORHENSHENSHEDEHEREHE D
Dec giRaisans N ioNHmise - 2 12 25 3% 44 46 37 24 92 ARNBORIRORHEORHOSHEOSHRON G
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Electric Lighting Usage kWhiyr

Ltg. Energy without Skylights 14,874 Lighting Fraction Saved H6%
Lighting Energy w/ Skylights 6,553  Full daylighting (hyr) 2,494
Savin ngs from nﬂqmn Qkullnhh Systgm
Annual Energy Annual Cost
Savings Savings (kWhl/yr) Savings ($/yr)
Lighting 8,321 5499
Cooling -891 -$53
Heating 2 550 $89
Total 9,980 $535
Skylighting System Description Site Description
Skylight unit size {ﬂE) 282 Climate Location MNorfolk. wea3
Number of Skylights 15 Climate Zone CZ3 (warm)
Total Skylight Area {ftE} 424 Building Type User_ Defined_1
Skylight to Floor Ratio (SFR) 3.7% Building Area 11,563 {_ﬁz}
Effective Aperture 1.2%
Floor Area per Skylight 71 Elecric Lighting System Description
Skylight U-value 0.230 Lighting Type Direct/Indirect fluorescent
Skylight SHGC 26% Lighting Control Dimming min 10% light
Skylight T 53% Light Level Setpoint 30 fc
Well Efficiency (WF) 88% Lighting Density 0.63 Wit
Dirt and Screen Factor 70% Connected Load 7.3 kKW
Overall Skylight System Tvis 33% Fraction Controlled 90%
Skylight CU 114%
As compared to the design with 15 skylights but no photocontrols
Savings from Functioning Photocontrol System
Annual Energy Annual Cost
Savings Savings (kWhl/yr) Savings ($/yr)
Lighting 8,321 5499
Cooling 1,154 $69
Heating -2.,086 -$73
Total 7,389 $496
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Background Information:

Beyond the mechanical impact of adding skylights, the building structure is affected, too. The following analysis seeks to
determine if adding these skylights is possible with the existing structure, or if additional supports are necessary. The
roof deck used on the building is Epic Wideck WHF 7.5” — 16 gage. It spans between the supertrusses as shown on the
diagram below.
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— & WHFTE0 712" (190mm)
& WHFB00D &7 (152mm)

& WHF450 427 (114mm)
-

- 187 (457 mm) coverage *|

u o | = o . ) B g n

W W 2 Lol
WHF
LL5. Patent Mumber 6,691,482
WHF and W Section Properties (per foot of width)
Allowable
Deck Weight I S, Iy Sy Suppont
Type Gage (psh) {(ind) | (in3) | (iny | {in? | Reaction (PLF)
End’ Int.”
18 3.28 243 88 2.87 A4 690 1677
/
EEEFSEDJ 16 4,16 3.30 1.14 J.64 1.21 1156 2476
14 517 4.35 1.46 4,55 1.51 1825 A5R2
18 3.62 4,74 1.32 h.52 1.31 642 1593
/
ESDF[?UDJ 16 4.58 6.41 1.71 7.1 1.78 1095 2382
14 5.71 8.46 2.18 .89 2.27 1749 2446
18 3.95 7.94 1.81 8.79 1.70 LO4 1510
VWHF750/
WT50 16 5.01 10.76 2.35 11.98 230 1034 2288
14 6.24 14.14 3.00 14.98 3.09 1674 3340
*Minimum end and interior support bearing lengths (see Note 2 below):
End=4"
Interior = &7
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WHF and W Load Table — Uniform Total Load (Dead and Live) in Pounds Per Square Foot
No. Deck o Span Length Center to Center of Supports (ft.)
Spans Type T 2w s e r s || |2 8] | s w]| 2| s|n
18 98 83 58 58 49 13
1 WHF450/W450 16 127 108 a0 75 64 55 48 43
14 162 138 116 97 82 70 B1 54 48
18 104 29 7 g7 59 52 18 2
2 WHF450/W450 16 134 115 99 86 76 67 B0 hd 48
14 168 143 123 107 94 84 75 &7 B0
18 80 73 B4 56 50 43
1 WHF&00/W600 16 107 95 8d 13 64 55 48 42
14 136 121 108 94 82 70 G0 52 46 N
18 a0 73 65 58 52 44 43 40
2 WHF&00/ W00 16 m 99 88 79 n 65 59 hd 49 16 42
14 142 126 12 101 91 82 75 69 B3 58 54
63 59 57 54 18 43
1 WHFT50/W750 18 115 104 94 a5 12 83 L1 a8 43
14 148 133 120 109 93 a0 E9 61 54 48 LE a0
If higher loads or longer spans are required, contact EPIC Metals Corporation.
MOTES: 1. Live load deflection is not in excess of L'240 or 17 maximum. Dead load iz assumed at 7 psf plus deck weight.
2. Minimum end support bearing length is 47; minimum interior support bearing length is 6. If shorter bearing lengths are used, check safe reaction table on page 36.
3. Allowable flexural stress limit is 24 ksi.

Analysis

To perform structural analysis, RAM Structural System was used. The scope of the analysis was limited to the area
between two supertrusses. The following process shows the major steps in creating the structural model:
e Create elements and designate material properties

0 Grid lines
0 4 Columns
o0 Slab

0 Beams

0 Slab openings
e Run analysis
e Interpret analysis
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Test 1: With Skylight Openings Test 2: Without Skylight Openings

Unfortunately, after extensive modeling and problem checking, RAM still produced 12 errors and was unable to analyze
the building. These errors were the result of not having beams on the perimeter of the slab openings. However, it
would have been an inappropriate model to add beams in the model, since no beams are present in the actual design.

To resolve this problem, separate slabs were created act as a single slab. These individual slabs were modeled to outline
the skylight openings so that no “Slab Opening” function is needed.

The resulting solution is that both cases pass the test. The steel member module check indicated that the members
were adequate for load. In the image below, the green and blue colors visually indicate that the structure passes. Two
trials were run: one with slab openings (which corresponds to the modified structure with skylight openings)and one
with no slab cutouts (which corresponds to the existing structure). Both cases pass. Therefore, this method of analysis
indicates that the structure is adequate to handle the additional line loads of the skylights.
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Section 6: Summary and Conclusions

In general, the design was successful. The summary of each section of the report can be found within that section. Each
lighting space was successful because it met the design criteria, reduced the overall energy consumption of the building,
and used light to create a desirable atmosphere. The facade lighting, in particular, helps the building achieve a landmark
status.

The electrical design was moderately successful because the loads were reduced and panelboard loads were
consolidated. Because of the nature of this thesis, clearly defining a scope was difficult since emergency lighting was not
to be part of the report. This was challenging because many of the loads were on designated emergency panelboards.

It was a challenge trying to balance the scope of the thesis with an attempt at real-world design.

| particularly enjoyed integrating the skylight light aspect of the design because it affected many sections of the report
including: lighting design, daylighting analysis, mechanical loads, and a structural impact. | especially enjoyed linking the
lighting advantages of adding skylights with reduced energy consumption to dimming of lights, but increased energy
consumption due to a higher cooling load. Overall, it would not be a bad decision to use skylights in the Waiting Area /
Ticket Queuing area as it would save energy and money.
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Section 7: Additional Information

Computer Information

This report can be viewed online.
e http://www.engr.psu.edu/ae/thesis/portfolios/2009/jcw5009/finalreport.html

The copy of this report in PDF form is here:
e http://www.engr.psu.edu/ae/thesis/portfolios/2009/jcw5009/finalreport.pdf

Electronic copies of computer files are also online.
e http://www.engr.psu.edu/ae/thesis/portfolios/2009/jcw5009/finalreport.html
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