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George Mason University
Art & Visual Technology Building

Project Desian Team
# Architect: Ayers/Saint/Gross
# Structural Engineer: Tadjer/Cohen/Edelson
# MEP Engineer: Mueller Associates
# Lighting: Crampton Dunlop
# Civil Engineer: Edwards & Kelcey
Lighting
= Exterior: Pole Mounted fixtures line pedestrian
walkway with in grade fixtures accenting the main
entrance.
Intericr: Typical Studios, Classrooms and Ohces lit
with alinear direct/indirect flourescent fixtures. Track
lighting mounted from suspended unistrut grid in
studio and gallery spaces.
# Controls: Computer programable for building wide
lighting control integrated with dimming panels and
wallstations

Architecture

# The Art & Visual Technology building is to be
located on the South End of campus. Itis to
contain the diverse needs of the art & visual
technology department which range anywhere
from photography to digital arts to sculpture.

# The building represents the creatvity and the
vision ol the deparunent through a large open
and flexibible plan.

# The building utlizies a combination of brick and
corrugated metal framing. This combination of
the tradtional brick ties into the existing campus
while the metal cladding will give the building
the uniqueness it desires.

/GEORGE
MASON

UNIVERSITY
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George Mason University
Art & Visual Technology Building
Fairfax, VA

Project Information
= Owner: George Mason University
~ Size: £8,902 sq ft across 3 above grade stories
~# Cost: 520.5 millior
~ Construction Dates: Scheduled to open 2009
# Delivery Method: CM (GMP contract]

Electrical

# 34.5kV service to utility transformer to
2000A Main SwitchBoard

# 80kW Diesel Emergency Generator

~ Radial Distribution at 480Y/277V &
208Y/120V services

Structural System

# Reinforced Spread Footings

= Lateral resistance achieved through braced &
moment framing

= Gravity system is a cambered composite steel &
concrate decking total thickness 6 1/4".

# 2 Roofing systems; 3" steel decking & composite steel
and concrete.

# Transfer girders utilized where necessary

Mechanical System

# 2VAY AHU's 70,000¢cfm (General) & 25,00Ccfm
{Dedicated Workshop)

# Ductless split system for Server & Telecom Spaces

# Hot & Chilled water supplied from existing campus
service

~# Dedicated dust & particle collection system
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Executive Summary

The intent of this report is to evaluate and redesign many of the building systems within the building
with aiming to increase the quality of the project. This will be done while taking into account
aesthetics, functionality, energy savings, cost savings, constructability and the interrelationship
between systems. The main systems the analysis will focus on are the lighting design and electrical

distribution with breadth studies in the areas of structural design and acoustics.

The lighting depth portion of the report focuses on four major spaces; the main entrance fagade,
main entry lobby, exhibit gallery and typical painting studio. For each of these spaces, the report
will cover the design criteria, initial concept, fixture selection, light loss factors, lighting controls,
allowed power density per ASHRAE 90.1 and AGI32 analysis. Additionally, each space will have a
design synopsis and evaluation that will convey my design process and provide commentary on the

final product.

The lighting redesign led to the need for the electrical distribution to be redesigned to account for the
changes. Branch circuits, feeders and panelboards for each space were redesigned to handle the new
lighting loads. In addition, a photovoltaic array study and the use of energy efficient transformers
versus standard transformers were both explored to determine the financial feasibility of each
system. While It was found that a photovoltaic array may be effective in the Northern Virginia
Climate, it was not economically feasible due to GMU being a non-profit organization and not being
eligible for financial tax breaks given by the federal government. Meanwhile, it was found that the
use of energy efficient transformers would also not be recommended due to the extremely low

electrical utility rate.

Upon analysis of the existing daylighting strategy in the typical painting studio, it was found that
clerestories were ineffective and therefore changed to diffuse skylights. While this provided more
uniform distribution of daylight, it also meant the redesign of the roof framing system to structurally

accommodate the skylights.
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Finally, an acoustical study was performed to evaluate and improve the existing acoustical
conditions for the wood shop in the lower level of the building. The conditions in an adjacent crit
room were evaluated as well to check for sound transmission problems from the wood shop into the
crit room. While noise levels in the wood shop were unable to drastically change, it was found that
by changing the construction of the crit room wall the sound transmission from the wood shop into

the crit room could be prevented.

Page 7



George Mason University Allen Walker
Art & Visual Technology Building Lighting / Electrical Option

Project Background

The department of Art and Visual Technology at George Mason University began in 1972 when
George Mason College obtained its university status. During the 1990’s, a nationwide increase in
enrollment among fine and performing arts degrees led to increased enrollment at GMU from 200 to
about 500 students. In the early 2000’s the digital arts and graphic design programs at GMU had
grown into among the nation’s best, helping to increase enrollment into the department. This put
GMU on the map nationally as a significant visual arts program. The increased success and strength
of the Art and Visual Technology department has led to the design and construction of a new
building for the department which will feature state of the art technology. The new building

represents the promising and dynamic future of the department.

Expected to open in 2009, the Art & Visual Technology building is a new three-story building to be
built on the Fairfax campus of George Mason University. Innovation Hall is located to the North of
the site, while Patriot Circle encloses the site to the South and West. A newly constructed campus
quadrangle and Research I building are located to the east. This new building is to manly house the
needs of the different disciplines within the department including drawing, digital arts, graphic
design, printmaking, photography, art education, sculpture, and painting. It also consists of a
prominent gallery off the main entrance to host both student and professional venues. The future
addition, also three stories, is to be located at the NW corner of the site and will be connected with

the original building to function as one building.
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Building Statistics

General Building Information

Building Name:
Art & Visual Technology Building

Location:

George Mason University, Fairfax, VA

Occupancy Type:
Business (B) & Assembly (A3)

Size:

88,902 sq ft. (65,000 sq ft future addition outlined in master plan)

Number of Floors

3 stories (all above grade)

Project Team
Owner: George Mason University
Architect: Ayers/Saint/Gross
Civil Engineer: Edwards & Kelcey
Structural Engineer: Tadjer-Cohen-Edelson
MEP Engineer: Mueller Associates
Lighting: Crampton/Dunlop

Acoustics: Henning Associates

Dates of Construction:

Scheduled to be opened 2009.

Page 9



George Mason University Allen Walker
Art & Visual Technology Building Lighting / Electrical Option

Cost:
$21,000,000 (total construction cost)

Project Delivery Method:
CM with GMP contract.

Architecture:
This building is to represent the creativity and vision of the department that it shall contain. A large
open and flexible plan will accommodate the changing needs and differing teaching styles of the Art
& Visual Technology department. In order to create an open industrial feel that is welcoming to the
public, this building incorporates a combination of brick and corrugated metal paneling. The large
curved facade will comprise of a metal frame with a brushed steel cladding. This combination of the
traditional brick with an industrial feel of the metal cladding will tie this building into the campus

while giving the Art & Visual technology department the uniqueness they desire.

Major National Codes:
International Building Code 2003
International Plumbing Code 2003
International Mechanical Code 2003
International Fuel Gas Code 2003
International Energy Conservation Code 2003
National Electric Code 2002
Virginia Statewide Fire Protection Code 2003
International Fire Code 2003
Americans with Disabilities Act Accessibility

Standards Construction & Professional Services Manual 2004 rev.1
Building Envelope (Walls):

The base level is a 1’-0” thick concrete wall with 2” of rigid insulation protection board and an

adhesive sheet membrane for waterproofing. Behind the concrete are 6” metal studs which have a
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gypsum wallboard finish. The second and third levels are either a brick curtain wall or preformed
metal panel curtain wall. Both wall systems have a 1” airspace then a 1/2” thick exterior sheathing
for weatherproofing. Behind the weatherproofing is a 2” layer of rigid insulation and finally 6 metal

studs for support.

Building Envelope (Roof):
Four types of roof assemblies are employed for this building. The first is a composite roof decking
comprising of 3”” metal decking and a 6-1/4” concrete slab. On top of the concrete slab is a layer of
rigid insulation and tapered insulation. A 2 layer of recovery board and 4” ply built-up roofing
system complete the first roofing assembly. Two of the other assemblies both include metal decking,
with one containing both rigid and tapered insulation while the other only utilizes rigid insulation.
The fourth roofing assembly is also a metal decking using rigid insulation once again, but it also uses

plywood, a slip sheet and a pre-finished standing seam metal roof (seams at 24” O.C.)

Construction:
The project is projected to be completed by 2009. However as of now there is no hard date for when

construction is going to begin.

Electrical:
Electrical service is supplied to the building from Dominion Virginia Power to a pad mounted
exterior utility transformer where it is stepped down from 34.5kV to 480Y/277. It is then fed to the
2000A main switchboard located in the main electrical room on the lower level. 480Y/277V service
is distributed to each floor at the east & west electrical closets. 208Y/120V panels are located in each
electrical service via 480Y/277V to 208Y/120V transformers. Life safety and stand by loads are on a

pad mounted exterior 80kW diesel generator.

Lighting:
In conjunction with a large amount of exposed ceiling, the primary lighting systems utilize pendant
fixtures. Classrooms, offices, and studios all use a linear fluorescent direct/indirect fixture. The

corridors make use of compact fluorescent downlights. The exhibit gallery and studio spaces make
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use of a custom suspended uni-strut grid that has track lighting mounted to it. Clerestories provide
daylight to the painting and drawing studios, which are along the southern face of the building on the

upper level.

Exterior lighting consists of pole mounted fixtures which line the main north/south walkway. In-
grade fixtures accent the main entrance along with curved metal clad wall which slices thru the

building.

Mechanical:
The Art & Visual technology building utilizes hot and chilled water which is supplied from an
existing campus line. Two rooftop variable airflow AHU’s supply the buildings air. A 70,000cfm
AHU supplies the majority of the building spaces while a 25,000cfm AHU supplies exclusively the
wood, metal and stone/plaster workshops. A dedicated dust and particle collection system serves
these spaces as well. Finally, the server room and telecom spaces are served by individual ductless

split systems.

Structural:
4> reinforced spread footings are used as the foundation system. Gravity loads are resisted by a
cambered composite steel & concrete decking, which has a total thickness of 6 %4”. Lateral resistance
is achieved through both braced and moment framing. There are two roofing systems; 3” steel
decking and composite steel and concrete. Finally, transfer girders are used throughout the building

where necessary.

Fire Protection:
The building is protected by a combined standpipe and sprinkler system. The standpipe is an
automatic wet-type class I. Meanwhile, both wet-pipe and pre-action sprinklers are used in the
building. The system is comprised of addressable fire detection equipment, the ability to alarm a
central campus monitoring system and automatic controls to shut down air handling equipment in

the case of fire.
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Transportation:
The building has a central elevator shaft with one passenger elevator and one freight elevator. Both
elevators are hydraulically powered and serve all three stories of the building. The passenger
elevator is rated for 3,500 Ibs while the freight elevator is rated for 6,000 Ibs. Both are to run on 480
volt, 3 phase, 60 hertz power.

Telecommunications:
The Art & Visual Technology building ties into the campus telecommunications system via a 4”
underground duct which connects into the existing system at the north end of the site. The 4” duct
runs into the main telecommunications room which is on the lower level. Cable trays run the along
the length of the corridors above the accessible ceiling. Combination voice/data outlets are located in
practically all spaces. In most studio spaces these are mounted in floor boxes. In the digital studios
and graphic design are two areas of extensive telecommunication services where there is a

combination outlet for every seat in the room.
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Lighting Depth

Introduction
The over-arching theme to the lighting design for Art & Visual Technology building was to design a
unique and creative solution to foster imagination and ingenuity among faculty and students, while
still meeting the quantitative needs of the space. While many of the designs have a minimalistic feel,

they create a dynamic sense of space while still maintaining a simplistic regiment.

Complete lighting analysis of the following spaces will be investigated
1. Main Entrance Courtyard
2 Entry Lobby
3. Typical Painting Studio
4 Exhibit Gallery

In addition to providing the needed documentation to accurately describe the physical appearance of
each redesigned space, a discussion of each lighting system will include, but not limited to, the
following areas: design criteria, lighting controls, ASHRAE power densities, luminaire schedules

and light loss factors and controls.
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Main Entrance Courtyard

Space Summary
The main entrance to the building is defined by a curved wall that cuts through the building and the
exhibit gallery. This makes the entrance somewhat hidden to pedestrians heading from the north and
completely hidden for those approaching from the south. The two main visual cues that this area is
the entrance are the department flag/logo which is prominently located at the end of the curved wall

and the entrance canopy with the building name on it.

Surface Finishes

Walkway: Sealed Concrete p=.38

Facade: Architectural Concrete p=.55

Facade: Aluminum Paneling p= .82
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Existing Design
The existing design made use of pole mounted fixtures that illuminate the walkway along the length
of the building. In-grade and recessed fixtures were utilized for the lighting of the ramp and also the
stairs. The existing design had met the safety goals of pedestrians coming to the building but failed

to address improving the quality of the space.
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Design Criteria
Horizontal Illuminance
The IESNA handbook recommends 5fc on horizontal surfaces at the main building entrance

and 0.5fc on pedestrian walkways

Vertical Illuminance
The IESNA handbook recommends 3fc on vertical surfaces at the main building entrance

and 0.5 fc on pedestrian walkways.

Appearance of Space and Luminaires
The appearance of space is very important. The lighting design should create a sense of space
and for the building. It also should express that the building is for the Art & Visual
Technology department.

Light Distribution on Surfaces
Important to help with way finding to help those find their way to the main entrance of the

building. This is achieved by having brighter sources as you get closer to the entrance.

Light Distribution on Task Plane
It is important to create a uniform level of light on walkway for safety. In particular, the
stairs in front of the main entrance need to be adequately illuminated to prevent a tripping

hazard.

Modeling of Faces and Objects
As people walk by the building at night is important for them to feel safe. The modeling of
faces and objects puts people at ease because they can see other people and other objects they

are approaching.

Points of Interest
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Points of interest in the facade courtyard area include the main entrance and the department
banner. Another key feature to the entry courtyard is the curved fagade which creates the
southern boundary to the main entrance space. Both of these features are to be illuminated for
aesthetics and way finding. Finally, I would want to illuminate the display banner which is at
the end of the curved fagade. This is good opportunity to showcase the department and create

a “beacon” within this area.

Direct Glare
With many people traversing the site without going in the building, it is important to provide
adequate lighting along the walkway. All fixtures used to illuminate the walkways should

avoid direct views of the lamp as glare is more easily perceived at night.

Design Synopsis
My original concept for the main entrance centered on highlighting the area around the main
entrance and also highlighting the department banner logo. After receiving comments from designers
at the Lutron presentation during fall semester, I had slightly changed my goals for the lighting of
this space. Since this is a building for the Art & Visual Technology department, I decided to do
something a little more unique and also a lighting design that defined the building and space. I
accomplished this through the use of color changing in grade LEDs that line the ramp up to the

building as well as along the curved wall that defines the one edge of the main entrance.

Initial Concept Sketch
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Lighting Layout
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Controls
Lights will be automatically controlled through a astronomical time clock which is integral to the
building’s existing Lutron Digital Grafik Eye system. The Grafik Eye will also allow for complete
user control over the LEDs. This will allow GMU to program the LEDs to change color or during

certain times of day or for certain events, etc.

Schedules

Luminaire Schedule

Luminaire
Manufacturer Catalog # Lamps Ballast Volts Comments
Type
(1)CDM100/
Pole area walkway
G Bega 8996MH 830/ED17 M5 277
lighting
(1)MC39Te/
uU/G12/
H Erco 34105.023 M6 277 Banner Floodlight
835PB
(L6)
(1)20T3Q/ Step light with integral
I Bega 1323 MINISTAR/S - 12v transformer. Supply
(L7 120v to fixture.
LW/Tile/FLR/
RECT/ In-grade fixture,
72 LEDs
J Light Wild 2.165x11.8/ (6W) - 24V DC integral transformer,
FROST/RGB/ supply 120v AC.
BOXY
Custom in grade
Color #116/ 000016/ 144LEDs housing to
0) o - 120V
Kinetics 00/00 (280W) accommodate
pedestrian traffic load.
D4LED/277V/ 4 LEDS Surface Mounted
P Prescolite - 277V
4D9/WT (13W) Canopy Downlight,

*Note: Please See Appendix A for additional information on luminaires, lamps, and ballasts

Light Loss Factors
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Luminaire | Maintenance Room Cleaning | Initial Mean | LLD | Ballast | LDD | RSDD | LLF
Type Category Atmosphere Cycle Lumens | Lumens Factor
G v Medium 12mo. 8800 6600 .75 .94 .82 - .58
H \Y Medium 12mo. 3400 2720 .80 1.0 .82 - .66
I Vv Medium 12mo. 320 - .90 1.0 .82 - 74
J Vv Medium 12mo. 132 - .90 1.0 .82 - 74
o v Medium 12mo. 2282 - .9 1.0 .82 .84
(White)
P vV Medium 12mo. 232 - .9 1.0 .87 - .78

ASHRAE Standard 90.1 Power Allowances
Tradable Surfaces
Walkways less than 10 feet Wide: 1.0 W/linear foot
105 linear ft @ 1W/linear ft = 105W
Palaza areas: .2W/ft?
950 ft2 ¢ 2W/ft*= 190W
Stairways: 1.0W/ft?
93ft> o 1.0W/ft = 93W
Main entries: 30W/linear foot of door width
12 linear ft  30W/ft*= 360W
Canopies: 1.25W/ft?
225ft2 o 1.25W/ft* = 281W
Total allowable tradable watts =1,029

Non-Tradable Surfaces
Building Facades 0.2W/ft* or 5.0 W/linear foot of illuminated wall

52fte 5.0W/ft =260W available
1,760ft * 0.2W/ft> = 352W
=612W

Tradable Power Consumption
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6 “G” fixtures * 118 input watts/fixture =486 W

2 “H” fixtures * 54 input watts/fixture = =108 W

6 “I” fixtures * 20 input watts/fixture =120 W

4 “P” Fixtures * 13 input watts/fixture =52W

Total power consumption =766W <1,029W

Non-Tradable Power Consumption
3 “O” Fixtures * 280 input watts/fixture = 840W
43 “J” fixtures * 6 input watts/fixture =258 W
Total power consumption =1098 W>612 W
*Though this value is above ASHRAE standards, I feel that the statement that the
lighting design makes along with the overall power savings elsewhere in the building

justify this design.
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AGI Analysis
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Illuminance Data

Building Entrance Illuminance
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Pedestrian Walkway Illuminance data
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Evaluation
As the icon for the Department of Visual Technology, it is important to make an impressive first
statement. The LEDs along the main curved wall and site wall both create a sense of space but also
lead people into the building. General area lighting is provided for the pedestrian walkway through
pole mounted fixtures (though not accurately depicted due to time constraints). The use of LEDs
along the two walls creates a dynamic contrast that defines this building and space as the Art &

Visual technology department.

Given more time I feel that this space could be of higher quality. However, | have had many
difficulties properly modeling the area luminaries, in particular having the proper photometric
center. Another difficulty I encountered was a limitation within AGI, in that it does not allow you to
easily align and position fixtures. This was a difficult for the LED fixtures that wash the concrete

wall that lines the sloped walkway.
To conclude, I am very pleased with how my lighting design evolved over the course of the year. |

feel that my current design achieves the design criteria I set out extremely well. However, I am

disappointed in the technical setbacks I faced in depicting my design.
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Entry Lobby

Space Summary
The lobby to the main entrance is a long rectangular space that connects the building together. The
gallery space is connected to the North of the lobby while the two main corridors come off the lobby
to the South. Connected to the west side of the lobby is a small student lounge with seating and a
coffee table. The open staircase in the entry lobby spans from the lower level through the upper
level. There is a roughly 20°x30’area surrounding the staircase which is open to above and below.
The staircase is comprised of a metal handrail & frame with an ornamental wire mesh panel. The

ceiling is composed of dry wall at 13 feet above finished floor.

{B- North
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Surface Finishes

Floor/Stairs: Sealed Concrete p= .38

Walls: painted gypsum wall board p= .80

Handrails: Steel p= .38

Ceiling: White Drywall p=.80

Existing Design
The existing design made use of a recessed compact fluorescent downlight (type L) and also a direct
compact fluorescent pendant fixture (type J). For the illumination of the stairwell a surface mounted

direct fixture is mounted to the underside of the stair above.
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Design Criteria

Horizontal Illuminance
The IESNA handbook recommends an average of 10fc on the horizontal plane in this space.
However, I feel that providing an average of 20fc will make the space feel more welcoming

and active.
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Vertical Illuminance

The IESNA handbook recommends an average of 3fc on the vertical plane in this space.

Appearance of Space and Luminaires
The main lobby is the first impression for occupants of the Art & Visual Technology
building. It is important to provide a visually pleasing space to impress visitors to the

building, as well as, set up the creative and innovative atmosphere for students and faculty.

Direct Glare
It is important for those just entering the building to not have any glare hindering their ability
to get oriented to the building. Also, this will be a busy area between classes and any glare

could cause a disruption in the flow of people in and out of the building.

Luminances of Room Surfaces
I want the design to utilize light distribution on surfaces to help with way finding. High
luminances near the stairwell will help guide people to it as well as down the corridor to

access the elevators, which are in a remote location.

Modeling of Faces and Objects
The modeling of faces and objects is important as the lobby will be a place of gathering and
meeting for many. In addition, having proper modeling of faces and objects will help create a

welcoming feeling.
System Control and Flexibility

Lighting needs to be integrated with the automated lighting system. Remote manual location

of controls is needed to avoid any unintended switching of lights.
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Design Synopsis
Based on comments from my presentation at Lutron, I revised my initial design slightly to create a
more unified design. The overall concept stayed the same however I changed several things
including decreasing the number of rows of slot downlights and also to make them wrap around the
corner to continue down the corridors. I also changed from utilizing several wall sconces across the
various columns in the lobby to having just one continuous strip on the major column in the
stairwell. By making these changes I was able to create a simplistic design that is visually dynamic

by expressing the dimensions of the room.

Initial Concept Sketch
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Lighting Layout
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Controls Overview
The primary means of lighting control in the entry lobby will be a time-clock. However, manual
operation of the lights is accomplished at the Northwest corner of the lobby. The existing Lutron
Digital Graik Eye 7000 has a built in time clock that will automate the control of this space under

normal operation.

Schedules
Luminaire Schedule
Luminaire
Manufacturer | Catalog # Lamps Ballast Volts Comments
Type
MIBI1-
1T5-SA-
(1)-FP28/835 Recessed Continuous slot
C Se’lux X-SH- M2 277
(LD) downlight
004-WH-
277
Recessed continuous
(1)-FP28/835
D Se’lux MINI-TS @) M2 277 sconce with satin diffuse
lens
(1)-PLT/32W/ 835/
H8632- Recessed 6” Square
E Kurt Versen 4P/ ALTO M3 277
WT Downlight
(L3)
Stairwell cove fixture. See
CL-1-4- (1)-F032/835/ECO
F Lightolier M4 277 Proceeding information on
E&2 (L4)
mounting details.

*Note: Please See Appendix A for additional information on luminaires, lamps, and ballasts
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Light Loss Factors
Luminaire | Maintenance Room Cleaning | Initial Mean Ballast
LLD LDD | RSDD | LLF
Type Category Atmosphere Cycle Lumens | Lumens Factor
C v Clean 12mo. 2600 2418 | .93 .98 .93 .97 | .82
D \ Clean 12mo. 2600 2418 | .88 | .98 .89 | 97 | .74
E v Clean 12mo. 3200 2720 | .93 .98 .93 97 | .82
F \ Clean 12mo. 2950 2710 92 .98 .85 97 | .74
ASHRAE Standard 90.1 Power Allowances:
Lobby = 1.3W/ft?
Area (~35°x~60") =2.307 ft*
Total Allowed Wattage =2,999.1W
Power Consumption
21 “C” fixtures * 33 input watts/fixture =693 W
8 “D” fixtures * 33 input watts/fixture =264 W
10 “E” fixtures * 36 input watts/fixture =360 W
6 “F” fixtures * 29 input watts/fixture =174 W

Total power consumption

=1,491 W <2,999 W
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Stairwell Cove Detail
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AGI32 Analysis
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Evaluation
The combination of the slot downlighting and the continuous sconce on the stairwell column creates
linearity in all three dimensions of the space. This helps emphasize the volume of the space and also
meant to represent how art starts with just one line or brush stroke. In addition, the lighting design
helps visitors to the building with way finding by pointing them to the main stairwell and corridors.
The cove system creates a unique solution to the lighting of the stairwell area, however due to time
limitations I could not refine it as much as I would have liked. Overall, I feel that this design meets

my design criteria in an interesting and distinctive way.
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Painting Studio

Space Summary
The painting studio is roughly 36°x41’ in area with a 17’ finished ceiling. In this space the main
activity is student’s painting. The space is quite open with the main furniture to be movable stools
and canvases for painting purposes. There is also a stationary desk along the main wall along with a
set of two sinks for cleaning paint supplies. This is one of 4 identical studios on the top floor of the

building.

@- North
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Surface Finishes

Floor: Sealed Concrete p= .38

Walls: painted gypsum wall board p= .80

Doors: Finished Wood p=.15

Ceiling: White Drywall p= .80

Skylight: Skylight: Advcaned Glazings Solera S glazing unit
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Internal & External veil 401
Visible Transmittance = 34%
U-Value =0.2

Solar Heat Gain coefficient = .32

*note: See Appendix B for product cut sheet

Skylight Wells: painted Drywall p= .90

Blackout Skylight Shade (Black in color)

ED

Equinox™ Series 0100
Blackout ShadaCloth
OF: %%

Sdock Widsh: 100"

Light control Skylight Shade (Black in color)

ThermoVeill® Saries 1300
Censze Basket Weave
Appro. OF: 5%
Awyailable in §3° 85" and
128" Superifide™ Widths
[Select=d Colors)

Existing Design
The existing design consisted of a suspended uni-strut grid with surface mounted track lighting
combined with an indirect/direct pendant fixture. Daylight was achieved through a central clerestory

which was roughly the size of the uni-strut grid. The existing design was very energy intensive due
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to the large amount of track lighting which was provided. Additionally, the indirect/direct fixtures

predominantly lit the ceiling, but left the clerestory a black void during not daylit hours.

Power Consumed with Existing Design
Indirect fixtures 1,280 W
Track Lighting 7,000 W (7 circuits of 10 fixtures at 100W each)
Total power 8,280 W

CE- North
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Daylight Analysis: September 4, 11:00am

[ e

Design Criteria
Horizontal llluminance

The IESNA handbook recommends 50fc on horizontal surfaces within a painting studio.

Vertical Illuminance

The IESNA handbook recommends 30fc on vertical surfaces within a painting studio
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Appearance of Space and Luminaires
It is important that the space is comfortable as students will spend large periods of time in
this room. In addition it is important that the space creates a feeling of creativity and

ingenuity.

Daylight Integration and Control
This is one of the most crucial criterions for this space. A large window along the east wall
and expansive skylights allow a vast amount of daylight into the space. Control of this

daylight is necessary to provide a comfortable and efficient working space.

Light Distribution on Task Plane

A uniform and bright distribution of light is required on the task plane(easel) in this space.

Luminances of Room Surfaces
The walls and ceiling need to be bright in order to create a feeling of spaciousness. Lighting

these surfaces will “open-up” the space.

Modeling of Faces and Objects
The modeling of faces and objects is paramount to bring out the texture, depth, shape of the

objects to be painted

Source/Task/Eye Geometry
Source/Task/Eye geometry is important to consider to avoid shadowing onto the students’

easels due to their bodies.

System Control and Flexibility
The lighting system should incorporate daylight sensors to allow automatic dimming during
the day to save energy and keep from over lighting the space. Another essential element to
the controls is having the capability for manual dimming which gives occupants flexibility to

create the desired aesthetic to the space.
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Design Synopsis
The key feature to the original design was a clerestory which allowed natural light into the space.
After a daylight analysis, it was found that the clerestory was inefficient and after many design
iterations, including the use of SkyCalc and AGI32, it was removed in lieu of a skylight system.
Along with the switch to a skylight system, the implementation of mechanical operated shades
across both the window and skylights was utilized to allow occupants the flexibility in the
appearance of the space. Once the daylighting strategy was in place, the original electric lighting
design concept was evaluated and deemed ineffective due to the inefficiencies of using an indirect
lighting system in such a tall space with skylights. The lighting design was then switched to a
recessed fluorescent slot lighting system. Also, the track lighting moved from a separate recessed
channel into mounted on the inside of the skylight well. The final artificial and daylighting systems
were then analyzed in SkyCalc and AGI32 to evaluate energy savings and the visual appearance of

the space.

Initial Concept Sketch
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Painting Studio Section

[ 1]

Section thru studio facing east

Skylight Detail

Skylight Assembly

Existing Roof Structure / :
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The painting studio will be integrated into the building’s existing Lutron Digital Grafik Eye7000

series. A Lutron slider (product # OMXSL) control unit will be implemented to control the dimming

of each individual zone of light. Additionally, shade controls will be integrated into a custom-

designed wallbox that houses both lighting and shade controls. Finally, a photocell will be utilized

for automatic dimming of the electric lighting under normal daylight conditions.

*Note: See appendix C type 1C for a product cut sheet

Schedules
Luminaire Schedule
Luminaire Ballast
Manufacturer | Catalog # Lamps Volts Comments
Type Type
MIBI-2T5-
) .
SA-X-SH- Recessed slot downlight,
A Se’lux FP28/835 Ml 120
004-WH- Dimming Ballast
(L1)
277-DM
o S0PAR20- o
Lighting Track Lighting Mounted to
B ] C100-00-W | H-SP10 n/a 120 i )
Services Inc (L2) Skylight Opening

*Note: Please See Appendix A for additional information on luminaires, lamps, and ballasts

Light Loss Factors
Luminaire Maintenanc Room Cleaning | Initial Mean Ballast
LLD LDD | RSDD | LLF
Type e Category | Atmosphere Cycle Lumens | Lumens Factor
A v Clean 12mo. 2600 2418 .93 1.0 .89 .96 .79
B v Clean 12mo. 750 - .95 1.0 .89 .96 77

ASHRAE Standard 90.1 Power Allowances
Classroom/Lecture/Training = 1.4W/ft’
Area (37°x41’)

Total Allowed Wattage

=1,517 ft
=2,123.8W
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Power consumption
24 “A” fixtures * 62 input watts/fixture = 1,488 W
12 “B” fixtures * 50 watts/fixtures =600 W
Total power consumption =2,088 W<2,123 W

Motorized Shades
The implementation of MechoShade® motorized shades was necessary to achieve the desired
lighting control as well as for overall general comfort of those in the space. While the skylights
provide ample daylight under an overcast condition, with average illuminance levels ranging from
30 to 55 footcandles, it provides far too much light in under certain clear sky conditions. The two
shade options give the occupants the choice between completely eliminating daylight or just cutting
it back to a more comfortable level. The shades will be controlled through an integrated Lutron

Grafik-Eye® system which will control the lighting and shades simultaneously.

SkyCalc Analysis
The aim of the SkyCalc analysis was to determine the financial and environmental impact of
switching from a clerestory system to a skylight system. SkyCalc was programmed intended towards
the analysis of skylight systems and thus the use of it to analyze a clerestory daylighting system or
any other system would be not valid. Therefore, it was not possible to get a side by side economic
comparison of the clerestory system and skylight system. As mentioned in the design synopsis for
the painting studio, the main goal of changing daylighting strategies was to provide daylight more
evenly in the space. As such, SkyCalc analysis compares the energy and cost savings of having a

skylight system versus not having one at all.

Performance data for the skylight was entered per the specifications of. The electricity rate for the
analysis used the off peak charge of $0.00272 per kWh as outlined by the utility rate for the building.
While this value seems extremely low, I had spoke with a representative from Dominion Virginia
and the confirmed the value of $0.00272 per kWh.

*A copy of the utility rate schedule can be found in appendix D
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As not all options were available to completely tailor the analysis to the Art & Visual Technology
building, certain assumptions were made to make this possible. Firstly, weather data for Fairfax,
Virginia was not available. Instead, weather data from nearby Washington D.C. was used.

Additionally, the cost per thermal of heating was estimated at $1.40/thermal.
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George Mason University
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SkyCalc: Skylight Design Assistant - Basic Inputs

Company Name: George Mason University
Project Description: Art & Visual Technology Building
Design Skylight to Floor Ratio = 5.9%

Select Location | user Generated w/ e—QUE{E Skylights:
Climate data loaded = Washington DC.wea3|  MNumber of skylights 2
Climate data needed = Skylight width 15 ft
Load Climate Data | Skylight length 30 ft
At least 4 skylights needed for uniform daylighting

Max skylight spacing = 25.5 ft (1.5 x ceiling ht)
Skylight Description

User Defined E

Building Glazing type
Building type University 3 mo E] Glazing layers User Def Lay-3 E]
Bldg area 1.517 ft* | Glazing color User Def Col-2 E]
Ceiling height 17 ft
Wall color Off-white paint E Skylight Well
Light well height 3.33 feet

Shelving/Racks or Partitions? Well color Off-white paint s

O Partitions, Shelves/Racks, @) None/Open | Safety grate or screen | O'es, @ No
Mo data required 7 ft
Mo data required 8 ft Heating and Air Conditioning Systems
Mo data required 8 ft ~ Air Conditioning | Merhanical A/
Mo data required ft = Heating System | Gas/vil Furnacs E]
Electric Lighting Utilities
Lighting system pen cell fluarescent E] Average Elec Cost. $0.003 kKWh

Heating Fuel Units | Therm
$1.400 Therm

Fixture height 17 ft

Lighting control Diming fin 5% light Heating Fuel Cost

Lighting Control Graph - Lighting Setpoint = 40 fc

Dimming min 5% light

100%
so% |
-
=
B qmt
.
= sont
20% |
0%

0 10 20 30 40 50 60 ] 80 20
DaylightFoot-Candles
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Skylights Default User Revisions Design Input
Sk‘_.,.rligh-t shape Flat Default E] Flat
Height of dome (Rise) (ft) 0 0
Visible transmittance 100% 4% 4%
Solar heat gain coefficient 100% _ 32% 32%
Curb type Wood Default E] Wood
Frame type Metal w/ thermal brk | Default B Metal w/ thermal brk
Unit U-value (Btu/h="F+ft%) 1.000 0.200 ) 0.200
Dirt light loss factor 70% 70%
Screen or safety grate factor 100% 100%
Light well reflectance 70% 90% 90%
Well factor (WF) 88% 88%
Bottom of light well:

Width (ft) 1.50 4.00 4.00

Length (ft) 30.00 30.00
Diffuser on bottom of well? Mo (s, ® o Mo
Building Default User Revisions Design Input
Building width (ft) 28 37 37
Building length (ft) A5 Change width or area 41
Wall reflectance 70% 860% 80%
Ceiling reflectance 70% 80% 80%
Floor reflectance 20% 289% 29%
Shelving reflectance 40% 40%
Roof U-value (Btu/h="F-ft%) 0.063 0.063
Electric Lighting Default User Revisions Design Input
Lighting setpoint (fc) 30 40 40
Task height (ft} 250 2.50
Lighting power density (W/it) 0.88 1.40 1.40
Fraction lighting uncontrolled 10% 0.10
Lighting schedule Class. University | Default E] Class, University
Room and luminaire depreciation 60% 80%
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Electric Lighting Default User Revisions Design Input

Lighting setpoint (fc) a0 40 40

Task height (ft) 250 250

Lighting power density (W/ft%) 0.89 1.40 1.40

Fraction lighting uncontrolled 10% 0.10

Lighting schedule Class, University |'C|~355: University LI Class, University

Room and luminaire depreciation 80% 80%

Lighting Schedule Graph

Fracton of Lighs On
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SkyCalc: Skylight Design Assistant - Graphic Resuits

Company Name: George Mason University

Project Description: Art & Visual Technology Building

Flat Skylight Effective Aperture = 1.24%, Skfrlight to Floor Ratio (SFR) =5.93%
Average daylight footcandles (fc)
r.8. 910 11 12 13 14 15 16 17 18

20 1 23 24

ED .........
74 75
gz &7
97 85

106 113 118

90 95 95

100 106 105

e 92

H < 40 fe;

Location = Washington DC

Total Annual Energy Savings from Skylights
Lighting, Cooling and Heating (all fuels converted to kWh)

4,000

3,500 —
-
£ 3,000 ._,_-.-—-"'""-F
% 2,500 //J""/‘
-
5 2000 esign
|2 > /
=§ 1,500 /,
< 1,000 A
= /
= 500
u
-
= 0

0.0% 20% 4.0% 6.0% §.0% 10.0% 12.0% 14.0%
Skylight to Floor Ratio (SFR)
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Total Energy Cost Savings from Skylights
forLighting, Cooling and Heating

$50
543 /
540

535 o

$30 /
,f

§25 /

520 /’;

515

$10 ]

Anmmal Cost bavings (Ryn)

§5 -

o ="

4.0% 6.0% 8.0% 14.0%

Skylight to Floor Ratio (5FR)

10.0% 12.0%

SkyCalc: Skylight Design Assistant - Tabular Results

Company Name: George Mason University
Project Description: Art & Visual Technology Building

Electric Lighting Usage kWhiyr
Ltg. Energy without Skylights 7,289  Lighting Fraction Saved 30%
Lighting Energy w/ Skylights 5119  Full daylighting (hiyr) 936

Savings from Design Skylighting System

SkyCalc Evaluation

Annual Energy Annual Cost

Savings Savings (kWhlyr) Savings ($/yr)
Lighting 2170 36
Cooling g S0
Heating 275 $13
Total 2,454 $19

Through the use of SkyCalc it was found that the skylighting system will save up to 2,454 kWh per
year or roughly $20 per year for each typical painting studio. There are three additional identical

spaces; if the skylights are implemented in these spaces as well the owner could expect to see
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potential annual savings near 10,000 kWh and $80. One thing to note is that these are maximum
values as occupants will sometimes close off the skylights to obtain a specific lighting condition for

painting purposes.

As noted by graphs, a higher sky to floor ratio could have been utilized for additional energy and
cost savings. This was not pursued due to the increasing costs of construction and materials versus

the quickly marginalized returns.

Though not within the scope of this report and analysis, the architectural impacts would then need to
be addressed, as the clerestories, which were replaced with skylights, provided a rhythm and distinct
look for the east facade. Given the improvement of daylight into the space and the fact that it doesn’t
cost additional money, I would recommend the addition of skylights in the typical painting studio

classrooms.
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AGI32 Analysis (Electric Only)
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Iluminance Data (Daylight only)

September 4™, 11:00am
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Evaluation
The new lighting design was able to achieve a more uniform distribution of daylight throughout the
year. With the addition of a motorized shading system and a photocell, occupants of the space can
reap the benefits while still having total control of the environment they paint in. The creation of the
splayed skylight wells allowed for the track lighting to be mounted at the edge of the well, unifying
the daylight and electric lighting systems. The electric lighting system creates a sleek, unique feel to
the space through the linear slot downlighting. These design goals were met while still meeting

ASHRAE and IESNA standards and recommendations.
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Exhibit Gallery

The exhibition gallery is located directly off the main lobby of the building. This space is roughly
72°x35” with the East wall angled outward. The exhibit gallery is to display student work for
students and professionals. Art of all mediums will be displayed in this space, therefore flexibility is
a must. One key note to this space is that there is very little natural light in the space, as the only
window is on the North East corner of the space. Therefore, limiting UV light on exhibits should not

be an issue.

Surface Finishes

Floor: Sealed Concrete p=.38

Walls: painted gypsum wall board p= .85

Doors: Finished Wood p=.15

Ceiling: Wood Paneling p= .30
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Existing Design
The existing designed used a suspended uni-strut grid to attach the track lighting system. The grid
hangs from 12’ above the finished floor. Meanwhile, pendant direct/indirect fixtures provided the

ambient light for the space.

Power Consumed with Existing Design:
Direct/Indirect Fixtures 768W

Track Lighting 8,000W (8 circuits of 10 fixtures at I00W each)
Total wattage used 8,768W >> 2,345W

-@- North
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Design Criteria
Horizontal llluminance
The IESNA handbook recommends 30fc on horizontal surfaces within an art exhibit.
However, I feel that this would take away from the ambiance of the space, thus [ am

targeting 15 fc.

Vertical llluminance

The IESNA handbook recommends 5fc on vertical surfaces within an art exhibit.

Appearance of Space and Luminaires
The fixtures within the art gallery should draw as little attention to the actual fixture
themselves. The main purpose of a gallery is to look at the exhibit and the lighting system

should embrace this notion rather than try and steal attention away.

Direct Glare
It is important to keep the spotlights out of direct view. As long as fixtures are aimed

properly this should be easily achievable.

Light Distribution on Surfaces
Uniformity of light distribution on the painting and other two-dimensional displays is of the
utmost importance. However, for any three-dimensional displays crisp, distinct shadows can

help the display have a clear distinct view.

Luminances of Room Surfaces

Luminances of non display surfaces should be low to not draw attention away.

Modeling of Faces and Objects
The modeling of objects is extremely important to bring out the texture, depth, shape of the
displays whether they are anything from paintings to sculptures. These features are what

make many art pieces interesting and unique.
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Reflected Glare
This will be an issue dependent on the finish of the display (especially glossy and glass
encased). In these situations aiming will need to be done to avoid reflections of source in the

display.

System Control and Flexibility
Flexibility within this space is crucial to be able to effectively light all types of work and
layouts for the space. Control of fixtures is very important to have the ability to turn on and
off fixtures and dim them as needed. Also, the ability to easily re-aim fixtures for new

displays will keep the lighting design working as intended.

Design Synopsis
My final lighting design for the exhibit gallery was very similar to my schematic design presented at
Lutron during fall semester. However, there has been much iteration to finalize fixture selections,
especially on what track fixtures to provide. As part of my design, [ wanted to provide the maximum
amount of flexibility to the lighting system while keeping an extremely low profile for the lighting
design. I wanted to keep a very low profile to keep the focus on the exhibits. To help with this goal I
selected black baffled video-conference fixtures for the general purpose 1°x4’s. These were selected
because they will disappear in the black channels I have created to house the lighting design. Then
the track lighting will also be recessed in the channel and will have a black finish. I ended up

choosing a 10°, 25° and 35° lamps to provide a wide range of distributions for each display.
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Initial Concept Sketch
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Lighting Layout
M M
[N M | [ 3 W
L LN R LN e
M E M M
k. K
L L L
L P
M M M
| k. i K i k.
L L
L
M M
k. K K
L L L
L P -
M M M

* Note: See Appendix J for a 1/8” =1’-0” Plan
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Lighting Zone Plan
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Control of this space will incorporate the use of Lutron’s OMX-4600 unit that has the capability to

have 4 predetermined scenes and can control up to 24 zones of light. The first scene would be an all

on condition for cleaning and maintenance purposes. The second would have all the type K fixtures

off leaving just the accent lights on. The third and fourth scenes would be programmed based on the

owners’ desire for the appearance of the current display. This gives the owner the flexibility to

highlight specific pieces of art work or control overall light levels in the room.

*See appendix C type 2C for the controls cut sheet

Schedules

Luminaire Schedule

Luminaire
Manufacturer Catalog # Lamps Ballast Volts Comments
Type
Recessed 1°x4’ troffer, black
FTV/14/D/ matte finish louvers.
(2) FP28/835
K Focal Point 2/T5/E/277/ @ M1 120 Dimmable Ballast. To be
G/PB/DF/BK mounted flush with bottom of
channel.
Recessed Track mounted at
o (1)SOPAR20/ )
Lighting top of channel. Black finish
L C100-00-B H/FL25 n/a 120
Services Inc. housing. 25 degree beam
(L8)
spread.
Recessed Track mounted at
o (1)SOPAR20/ )
Lighting top of channel. Black finish
M C100-00-B H/SP10 n/a 120
Services Inc. housing 10 degree beam
(L2)
spread.
Recessed Track mounted at
o (1)SOPAR30/ )
Lighting top of channel. Black finish
N C110-00-B HIR/FL35 n/a 120
Services Inc. housing 35 degree beam
(L9)
spread.

*Note: Please See Appendix A for additional information on luminaires, lamps, and ballasts
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Light Loss Factors
Maintenance Room Cleaning | Initial Mean | LLD | Ballast | LDD | RSDD | LLF
Luminaire Category Atmosphere Cycle Lumens | Lumens Factor
Type
K v Very Clean 12mo. 2600 2418 .93 1.0 .93 .98 | .85
L v Very Clean 12mo. 570 498 .87 1.0 .93 98 | .79
M v Very Clean 12mo. 750 - .9 1.0 .93 .98 | .82
N v Very Clean 12mo. 630 - .9 1.0 .93 .98 | .82

ASHRAE Standard 90.1 Power Allowances
Museum — General Exhibition 1.0W/ft’
Area 35°x67" =2,345ft"
Exception 9.6.3 (a) “For spaces in which lighting is specified to be in addition to the general lighting
for the purpose of decorative appearance, such as chandelier-type luminaires or sconces or for
highlighting art or exhibits, provided that the additional lighting power shall not exceed 1.0W/ft* or
such spaces.
Exception allowed wattage = 2,345W
Total allowed wattage =4,690W

Power Consumption
12 “K” fixtures * 62 input watts/fixture = =744 W
19 “L” fixtures * 50 input watts/fixture = 950 W
19 “M” fixtures * 50 input watts/fixture =950 W
19 “N” fixtures * 50 input watts/fixture =950 W
Total power consumption =3,594W <4,690W
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AGI Analysis (All On condition)
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INluminance Data (All On Condidtion)
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AGI Analysis (Accent Fixtures Only)
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Illuminance Data (Accent Fixtures only)
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Evaluation
The goals of the lighting redesign this space were to provide a flexible lighting system for any
configuration of art exhibits and to have a low profile design while meeting ASHRAE standards.
Through the use of the recessed channels to house the 1x4 video conference fixtures and the track
lighting, the lighting design was able to create a minimal profile within the space. However, I was
unable to accurately render how the 1x4 black louvered fixtures would appear within the space. They
would be much less apparent than they seem in the all on condition rendered above. With the use of
the existing dimmer panel, ambient levels can vary from any full output (all on condition) to where
they are off (accent fixtures only). Additionally the accent lighting also has the flexibility to dim

from full output (shown) to any other level desired.
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Electrical Depth

Introduction
The existing electrical system for each space redesigned in my lighting depth had to be adjusted
accordingly to the new design. The following electrical depth will illustrate how these modifications

were accommodated.

In addition to adjusting the existing electrical distribution to these spaces, a study was done to
evaluate the determine feasibility of implementing a photo voltaic array on the roof of this building.

A second study was done to compare standard transformers versus energy efficient ones.

Existing System
The Art & Visual Technology Building utilizes simple radial distribution at 480Y/277V, 3¢, 4W. It
originates at the 2000A switchboard, which is located in the lower level main electrical room. The
main switchboard has ten internal circuit breakers; two are dedicated to the automatic transfer
switches, six go to distribution panels throughout the building and the final two are dedicated to each
elevator. There are also four spaces left open in the switchboard with frame sizes ranging from 250A
to 600A. Distribution is divided into panels that feed the North end of the building and those that
feed the South. On the lower level, the main electric room feeds the South end of the building, while
there is an electrical closet that feeds the North. On the floors above, electrical closets located in
North and South ends of building feed their respective end. Each closet contains 480Y/277V 3¢, 4W
panels, transformers and 208Y/120 3¢, 4W panels. Emergency power is supplied from an 80kW

diesel generator and is integrated into normal building power thru automatic transfer switches

Page 81



George Mason University Allen Walker
Art & Visual Technology Building Lighting / Electrical Option
Main Entrance Courtyard

Fed from the same panel as the entry lobby, the lighting circuits at the main entrance fagade also
have a great distance for the conductors to run. One of the LED fixtures and recessed step lights both

are low-voltage, with integral transformers, and require 120v power.

Branch Circuit Redesign

Please refer to the proceeding panelboard and power plan for additional information.

Panel L2N Circuit 6

6 “G” fixtures * 118 input watts/fixture =708 W
2 “H” fixtures * 54 input watts/fixture =108 W
4 “P” Fixtures * 13 input watts/fixture =52W
Total watts = 868W/ .9PF =964VA

964VA/277V =3.5A -> 2#12 Copper THWN
20A single pole breaker
% Conduit EMT
*Note: 20A*277V * 80% de-rating = 4,432 W Maximum allowed

Voltage Drop Calculation
Viropn) = A ® ft *V105/(1000 A  ft) * 2(if single phase)
%Vdrop = Vdrop(l-n)/ \%

Circuit Voltage 277
power factor 0.9
Length (ft) 220
Wire Size #12
V drop/(1000 A f1) 1.749
Current (A) 3.5
1¢$ Multiplier 2
Vdrop(l—n) 2.693
% Vrop 0.972

0.972% < 3% maximum per NEC recommendations
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Panel R2NA Circuit 45
6 “I” fixtures * 20 input watts/fixture =120 W
43 “J” fixtures * 6 input watts/fixture =258 W
3 “O” Fixtures * 280 input watts/fixture = 840W
1029W/1.0 PF = 1029VA
1029VA/120 V = 8.58A ->  2#12 Copper THWN
20A single pole breaker

% Conduit
*Note: 20A*120V * 80% de-rating = 1,920 W Maximum allowed

Voltage Drop Calculation
Virop(-n) = A @ ft *Vgrop/(1000 A o ft) * 2(if single phase)

%Vdrop = Vdrop(l—n)/ A\

Circuit Voltage 120
power factor 1
Length (ft) 205
Wire Size #12
V drop/(1000 A f) 1.917
Current (A) 8.6
1¢$ Multiplier 2
Vdrop(l—n) 6.759
% vdrop 5.633

3.177% > 3% maximum per NEC recommendations

Resize to #10
Circuit Voltage 120
power factor 1
Length (ft) 205
Wire Size #10
V drop/(1000 A f) 1.2
Current (A) 8.6
1¢$ Multiplier 2
Vdrop(l—n) 4.231
% Vdrop 3.526

3.526% > 3% maximum per NEC recommendations
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Resize to #10

Circuit Voltage 120
power factor 1
Length (ft) 205
Wire Size #8

V drop/(1000 A f1) 0.75
Current (A) 8.6
1¢$ Multiplier 2
Vdrop(l—n) 2.645
% Vrop 2.204

2.204% < 3% maximum per NEC recommendations

->2#8 Copper THWN, 20A single pole breaker, %” conduit

Page 84



George Mason University Allen Walker
Art & Visual Technology Building Lighting / Electrical Option

New Lighting Power Plan

* Note: See Appendix G for a 1/8” =1’-0” Plan
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Existing L.2N Panelboard

PANELBOARD: L2N BUS RATING: 60 A MAIN OCP OR
MIN AIC: VOLTAGE: 208 120 V PHASE(S): 3
NEMA 1 ENCLOSURE MOUNTING: SURFACE WIRES: 5
LOCATION: NOTES:
LOAD, VA
BRANCH CIRCUIT DESIGNATION P TRIP |CKT# A oB ¢C CKT#|TRIP| P |CIRCUIT DESIGNATION
West Corridor 1 20 1 1100
West Corridor 1 20 2 1000
East Corridor & Elevator Lobby 1 20 3 900
East Corridor 1 20 4 700
Student Lounge 1 20 5 300
Exterior Lighting 1 20 6 600
Exterior Lighting 1 20 7 600
LTGRM 1001 1 20 8 775
1 20 9
1 20 10
1 20 11
1 20 12
1 20 13
1 20 14
1 20 15
1 20 16
1 20 17
1 20 18
1 20 19
1 20 20
1 20 21
PHASE CONNECTED LOAD, VA 2400 2075 1500
PHASE BALANCE 20.50% 4.18% -24.69%
TOTAL CONNECTED LOAD, VA 5975
FUTURE GROWTH - 25% 1494
TOTAL + FUTURE LOAD, VA 7469
TOTAL CURRENT, A 21
DESIGN CURRENT, A 26
MINIMUM MAIN OCP 100
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PANELBOARD: R2NA BUS RATING: 400 A MAIN OCP OR MLO
MIN AIC: VOLTAGE: 208 120 V  PHASE(S):
NEMA 1 ENCLOSURE MOUNTING: SURFACE WIRES:
LOCATION: NOTES: 200% NEUTRAL
LOAD, VA

BRANCH CIRCUIT DESIGNATION| P [TRIPICKT ¢A ¢B ¢oC CKT#TRIP| P [H CIRCUIT DESIGNATION
Recept - WC 1] 20] 1]720|784 2| 20| 1 |SOUNDBOOTH
Recept - RM 1126 /1127 1120 3 1080 41 20| 1|SPARE
Recept - WC 1120 5 720 6| 20| 1|SPARE
Recept - Corridor (Flat Panel Display) 1 [ 20 [ 7 600 8| 20| 1 [SPARE
Recept - Corridor 120 9 900 | 660 10| 20| 1 |Recept-RM 1006
Recept - RM 1004 1]120] 11 360 {600 ] 12| 20| 1 |Recept-RM 1006
Recept - RM 1004 1] 20 13 }720 |600 141 20| 1 |Recept-RM 1006
Recept - RM 1004 1] 2015 720 | 600 16 | 20| 1 |Recept-RM 1006
Recept - RM 1004 (AV) 1] 20f17 840 |600 | 18| 20| 1 |Recept-RM 1006
Projector - RM 1004 1] 2019|300 |360 20| 20| 1 |Recept-RM 1006
Recept - Corridor (Flat Panel Display)y 1 | 20 | 21 600 |1200 221 20| 1 |[Recept-RM 1006
Recept - Corridor 1] 20f23 360 |1200 [ 24 [ 20| 1 |Recept-RM 1006
EF-4 1] 20| 25528 |[912 26 | 20| 1 |Recept-RM 1006
Recept - Proj. RM 1007 1] 20f27 300 [ 912 28 | 20| 1 |Recept-RM 1006
Recept - Proj. RM 1007 1] 20] 29 300 /1900 [ 30| 20| 1 [Recept-RM 1005
Recept - RM 1007 1| 20| 311360 |900 321 20| 1 |Recept-RM 1005
Recept - RM 1007 1] 20]33 540 | 360 34| 20| 1 |Recept-RM 1005
Recept - RM 1007 1] 2035 540 {300 | 36| 20| 1 |Projector - RM 1005
Recept - RM 1007 1| 20| 37 |540 |750 381 20| 1|LTG-RM 1005
Recept - RM 1007 (AV) 1] 20]39 840 |1875 40 20| 1|LTG-RM 1021
Recept - RM 1125 1] 20] 41 180 J1875| 42| 20| 1 [LTG-RM 1022
Recept - RM 1007 (AV) 1] 20| 43 |840 |1875 441 20| 1 |LTG-RM 1023

1] 20|45 0 46| 20| 1 |SPARE

1] 20 (47 1125 48| 20| 1 |LTG-RM 1004

1] 20]49 180 50 | 20| 1 |Trap Priming Cabinet

1] 20]51 521 20 1

1] 20] 53 541 20] 1

1] 20]55 56| 20] 1

1] 20[57 581 20 1

1] 20]59 60| 20| 1

1] 20]61 62| 20| 1

1] 20] 63 64 20| 1

1] 20] 65 66| 20| 1

1] 20[67 68 20| 1

1] 20]69 701 20| 1

1]120]71 721 20 1

1]20]73 5260 74

1]20]75 4792 76 | 150 | 3 |PNL R2NF

1] 2077 4008 | 78

1] 20|79 7050 80

1] 20] 81 6450 82| 80| 3 |PNL R2ND

1] 20]83 5670 | 84
PHASE CONNECTED LOAD, VA 23279 21829 19578
PHASE BALANCE 7.96% 1.24% -9.20%
TOTAL CONNECTED LOAD, VA 64686
FUTURE GROWTH - 25% 16172
TOTAL + FUTURE LOAD, VA 80858
TOTAL CURRENT, A 224
DESIGN CURRENT, A 281
MINIMUM MAIN OCP 400
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PANELBOARD: L2N BUS RATING: 60 A MAIN OCP 60A MCB
MIN AIC: VOLTAGE: 208 120 V PHASE(S): 3
NEMA 1 ENCLOSURE MOUNTING: SURFACE WIRES: 5
LOCATION: NOTES:
LOAD, VA
BRANCH CIRCUIT DESIGNATION TRIP |CKT# OA ¢B $C CKT# | TRIP CIRCUIT DESIGNATION
West Corridor 1 20 1 747
West Corridor 1 20 2 952
East Corridor & Elevator Lobby 1 20 3 644
East Corridor 1 20 4 652
Lobby Lighting 1 20 5 1317
Exterior Lighting 1 20 6 964
Spare 1 20 7 0
Lobby Cove Lighting 1 20 8 348
1 20 9
1 20 10
1 20 11
1 20 12
1 20 13
1 20 14
1 20 15
1 20 16
1 20 17
1 20 18
1 20 19
1 20 20
1 20 21
PHA SE CONNECTED LOAD, VA 1399 2617 1608
PHASE BALANCE -25.37% 39.60% -14.22%
TOTAL CONNECTED LOAD, VA 5624
FUTURE GROWTH - 25% 1406
TOTAL + FUTURE LOAD, VA 7030
TOTAL CURRENT, A 20
DESIGN CURRENT 1.25 CONT. Factor 24
MINIMUM MAIN OCP 60

*Note red highlighted circuits correspond to the lobby and blue highlighted correspond to the

main fagade.

Main Overcurrent Protection

60A breaker

New Feeder Size

(4) #6 and (1) #10 ground in 1”” Conduit
Based per NEC 2005. Tables 310-16, Table C.2, Table 250.122. THWN Copper wire rated

for 75°C.
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Redesigned L2N Panelboard

PANELBOARD: R2NA BUS RATING: 400 A MAIN OCP: 3P 300A MC]
MIN AIC: VOLTAGE: 208 120 V  PHASE(S): 3
NEMA 1 ENCLOSURE MOUNTING: SURFACE WIRES: 4
LOCATION: NOTES:
LOAD, VA

BRANCH CIRCUIT DESIGNATION| P |TRIACKT ¢A 0B oC CKT# TRIP| P INCH CIRCUIT DESIGNATION
Recept - WC 1] 20| 1]720 (784 2| 20| 1|SOUND BOOTH
Recept - RM 1126 /1127 1] 20| 3 1080 4] 20] 1|SPARE
Recept - WC 1[20] 5 720 6| 20| 1 |SPARE
Recept - Corridor (Flat Panel Display) 1 | 20 [ 7 [600 8] 20| 1 |SPARE
Recept - Corridor 1{20] 9 900 | 660 10| 20] 1 |Recept-RM 1006
Recept - RM 1004 1]20]11 360 [600 | 12| 20| 1 |Recept-RM 1006
Recept - RM 1004 1] 20| 13 ]720 {600 14] 20] 1 |Recept-RM 1006
Recept - RM 1004 1] 20|15 720 | 600 16| 20] 1 |Recept-RM 1006
Recept - RM 1004 (AV) 1] 20] 17 840 1600 | 18] 20] 1 |Recept-RM 1006
Projector - RM 1004 1| 20] 19 ]300 |360 20| 20| 1 |Recept-RM 1006
Recept - Corridor (Flat Panel Display) 1 | 20 | 21 600 [1200 22| 20| 1 |Recept-RM 1006
Recept - Corridor 1| 20]23 360 [1200| 24| 20| 1 |Recept-RM 1006
EF-4 1] 20]25]528 |912 26| 20| 1 |Recept-RM 1006
Recept - Proj. RM 1007 1] 20| 27 300 [ 912 281 20| 1 |Recept-RM 1006
Recept - Proj. RM 1007 1| 20]29 3001900 [ 30| 20| 1 |Recept-RM 1005
Recept - RM 1007 1] 20| 31360 {900 321 20] 1 |Recept-RM 1005
Recept - RM 1007 1] 20| 33 540 | 360 341 20] 1 |Recept-RM 1005
Recept - RM 1007 1] 20]35 540 |300 | 36| 20| 1 |Projector- RM 1005
Recept - RM 1007 1| 20| 37 |540 |750 381 20] 1|LTG-RM 1005
Recept - RM 1007 (AV) 1] 20]39 840 [1875 40| 20| 1 |LTG-RM 1021
Recept - RM 1125 1] 20| 41 180 )1875| 42| 20| 1 |LTG-RM 1022
Recept - RM 1007 (AV) 1| 20 | 43 |840 [1875 441 20| 1|LTG-RM 1023
Exterior Lighting 1| 20145 1030 0 46| 20| 1 [SPARE

1] 20|47 1125 48| 20| 1 |LTG-RM 1004

1] 20] 49 180 50| 20| 1 |Trap Priming Cabinet

1] 20|51 521 20 1

1] 20| 53 541 20 1

1] 20|55 56] 20 1

1] 20| 57 581 20 1

1] 20] 59 60 20 1

1] 20|61 621 20) 1

1] 20] 63 641 20] 1

1] 20| 65 661 20 1

1] 20| 67 681 20 1

1] 20| 69 701 20 1

1] 20|71 721 20 1

1]120]73 5260 74

1] 20f75 4792 76 1 150 | 3 |PNL R2NF

1]20]77 4008 | 78

1120179 7050 80

1] 20| 81 6450 821 80| 3 |PNLR2ND

1] 20| 83 5670 | 84
PHASE CONNECTED LOAD, VA 23279 22859 19578
PHASE BALANCE 6.27% 4.35% -10.62%
TOTAL CONNECTED LOAD, VA 65716
FUTURE GROWTH - 25% 16429
TOTAL + FUTURE LOAD, VA 82145
TOTAL CURRENT, A 228
DESIGN CURRENT, A (1.0 Demand Fac 228
MINIMUM MAIN OCP 300
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Main Overcurrent Protection

300A breaker

New Feeder Size
(4) #350 MCM and (1) #4 ground in 3” Conduit
Based per NEC 2005. Tables 310-16, Table C.2, Table 250.122. THWN Copper wire rated
for 75°C.
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Entry Lobby
The entry lobby was divided into two circuits on the basis of constructability. The main circuit feeds
all the fixtures on the entry level and the continuous wall sconce on the stairwell column. The second
circuit feeds the stairwell cove for the all three levels of the building. One important issue
electrically with the lobby was the long length of conductors for each of the circuits. However, by
each circuit being at 277V, voltage drop turned out to be not become an issue. Since this is a public
space, the primary control for lighting will be done via a time-clock while a manual switch is located

remotely by the gallery support area in the NW corner of the lobby.

Branch Circuit Redesign

Please refer to the proceeding panelboard and power plan for additional information.

Panel L2N Circuit 5
21 “C” fixtures * 33 input watts/fixture =693 W
8 “D” fixtures * 33 input watts/fixture =264 W
10 “E” fixtures * 36 input watts/fixture =360 W
Total Watts = 1,317 W/.90PF =1463VA
1463VA/277V =5.3A -=> 2#12 Copper THWN
20A single pole breaker
%" Conduit EMT
*Note: 20A*277V * 80% de-rating = 4,432 W Maximum allowed
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Voltage Drop Calculation
Virop(n) = A ft *V40,/(1000 A o ft) * 2(if single phase)
%Vdrop = Vdrop(l-n)/ v

Circuit Voltage 277
power factor 0.9
Length (ft) 165
Wire Size #12
Vdrop/(1000 A ft) 1.749
Current (A) 5.3
1 Multiplier 2
Vdrop(l-n) 3.059
% Vdrop 1.104

1.104% < 3% maximum per NEC recommendations

Panel L2N Circuit 8
12 “F” fixtures * 29 input watts/fixture =~ =348 W
348W/.90 PF =387VA
387VA/27T7V =14A > 2#12 Copper THWN
20A single pole breaker
%" Conduit
*Note: 20A*277V * 80% de-rating = 4,432 W Maximum allowed

Voltage Drop Calculation
Virop(n) = A @ ft *V4,4,/(1000 A o ft) * 2(if single phase)
%Vdrop = Vdrop(l-n)/ v

Circuit Voltage 277
power factor 0.9
Length (ft) 140
Wire Size #12
Vdrop/(1000 A ft) 1.749
Current (A) 1.4
1¢ Multiplier 2
vdrop(l-n) 0.686
% Vdrop 0.248

0.248% < 3% maximum per NEC recommendations
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New Lighting Power Plan
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Existing L.2N Panelboard

PANELBOARD: L2N BUS RATING: 60 A MAIN OCP OR
MIN AIC: VOLTAGE: 208 120 V PHASE(S):
NEMA 1 ENCLOSURE MOUNTING: SURFACE WIRES: 5
LOCATION: NOTES:
LOAD, VA
BRANCH CIRCUIT DESIGNATION P TRIP |CKT# A oB $C CKT#|TRIP| P |CIRCUIT DESIGNATION
West Corridor 1 20 1 1100
West Corridor 1 20 2 1000
East Corridor & Elevator Lobby 1 20 3 900
East Corridor 1 20 4 700
Student Lounge 1 20 5 300
Exterior Lighting 1 20 6 600
Exterior Lighting 1 20 7 600
LTGRM 1001 1 20 8 775
1 20 9
1 20 10
1 20 11
1 20 12
1 20 13
1 20 14
1 20 15
1 20 16
1 20 17
1 20 18
1 20 19
1 20 20
1 20 21
PHASE CONNECTED LOAD, VA 2400 2075 1500
PHASE BALANCE 20.50% 4.18% -24.69%
TOTAL CONNECTED LOAD, VA 5975
FUTURE GROWTH - 25% 1494
TOTAL + FUTURE LOAD, VA 7469
TOTAL CURRENT, A 21
DESIGN CURRENT, A 26
MINIMUM MAIN OCP 100
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PANELBOARD: L2N BUS RATING: 60 A MAIN OCP 60A MCB
MIN AIC: VOLTAGE: 208 120 V PHASE(S): 3
NEMA 1 ENCLOSURE MOUNTING: SURFACE WIRES: 5
LOCATION: NOTES:
LOAD, VA
BRANCH CIRCUIT DESIGNATION TRIP |CKT# A oB ¢C CKT# | TRIP CIRCUIT DESIGNATION
West Corridor 1 20 1 747
West Corridor 1 20 2 952
East Corridor & Elevator Lobby 1 20 3 644
East Corridor 1 20 4 652
Lobby Lighting 1 20 5 1317
Exterior Lighting 1 20 6 660
Spare 1 20 7 0
Lobby Cove Lighting 1 20 8 348
1 20 9
1 20 10
1 20 11
1 20 12
1 20 13
1 20 14
1 20 15
1 20 16
1 20 17
1 20 18
1 20 19
1 20 20
1 20 21
PHASE CONNECTED LOAD, VA 1399 2617 1304
PHASE BALANCE 21.11% 47.58% -26.47%)
TOTAL CONNECTED LOAD, VA 5320
FUTURE GROWTH - 25% 1330
TOTAL + FUTURE LOAD, VA 6650
TOTAL CURRENT, A 18
DESIGN CURRENT 1.25 CONT. Factor 23
MINIMUM MAIN OCP 60

*Note Red Highlighted circuits correspond to the entry lobby while blue highlighted circuits correspond to

the main courtyard.

Main Overcurrent Protection

60A breaker

New Feeder Size

(4) #6 and (1) #10 ground in 1" Conduit
Based per NEC 2005. Tables 310-16, Table C.2, Table 250.122. THWN Copper wire rated

for 75°C.
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Painting Studio
The modification of the existing artificial and natural lighting systems led to necessary changes for
the electrical demands for this space. Most notably is the added load of the motorized shades. The

motors were estimated of having an electrical load of 150kW since electrical specifications were

unavailable.

Branch Circuit Redesign

Please refer to the proceeding panelboards and power plan for additional information.

Max Dimmer panel load
9 Type “A” fixtures * 62W/fixture = 558W
558W/1.00 PF = 558VA
558VA/277V =2.1A -> 2#12 Copper THWN
20A single pole breaker
%" Conduit EMT
*Note: 20A*120V * 80% de-rating = 1,920 W Maximum allowed

Voltage Drop Calculation
Virop(n) = A ft *V,0,/(1000 A o ft) * 2(if single phase)
%Vdrop = Vdrop(l-n)/ \Y

Circuit Voltage 120
power factor 0.9
Length (ft) 85
Wire Size #12
V drop/(1000 A ft) 1.749
Current (A) 2.1
1¢$ Multiplier 2
Vdrop( I-n) 0.624
% Vdrop 0.520

0.520% < 3% maximum per NEC recommendations
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Motor Load R3SA Circuit 46
9 Motors * 150W/motor = 1450W
1450W/.80 PF = 1813VA
1813VA/120 V =15.1A -> 2#12 Copper THWN
20A single pole breaker
%" Conduit EMT
*Note: 20A*120V * 80% de-rating = 1,920 W Maximum allowed

Voltage Drop Calculation
Virop(n) = A @ ft *V4,0,/(1000 A o ft) * 2(if single phase)
%Vdrop = Vdrop(l-n)/ v

Circuit Voltage 120
power factor 0.8
Length (ft) 85
Wire Size #12
V drop/(1000 A t) 1.57
Current (A) 15.1
1¢ Multiplier 2
Vdrop(l—n) 4.030
% Vdrop 3.358

3.358% > 3% maximum per NEC recommendations

Resize using #10 Wire
Circuit Voltage 120
power factor 0.8
Length (ft) 85
Wire Size #10
V drop/(1000 A f1) 0.993
Current (A) 15.1
1¢$ Multiplier 2
Vdrop(l—n) 2.549
% Vrop 2.124

2.124% < 3% maximum per NEC recommendations

->2#12 Copper THWN, 20A single pole breaker, 7%” Conduit EMT
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New Lighting Plan
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New Power Plan
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Existing H3SB Panelboard

PANELBOARD: H3SB BUS RATING: 100 A MAIN OCP OR MLO: MLO
MIN AIC: VOLTAGE: 480 277 V PHASE(S): 3
NEMA 1 ENCLOSURE MOUNTING: SURFACE WIRES: 4
LOCATION: NOTES:
LOAD, VA

BRANCH CIRCUIT DESIGNATION P TRIP |CKT# bA OB ¢$C CKT# | TRIP P BRANCH CIRCUIT DESIGNATION
LTG- Offices 1 20 1 2150 2 20 1
LTG- RM 2037 & 2045 1 20 3 400 4 20 1
LTG-RM 2044 1 20 5 1300 6 20 1
LTG-RM 2046 1 20 7 1300 8 20 1
LTG-RM 2035 1 20 9 2050 10 20 1

1 20 11 12 20 1

1 20 13 14 20 1

1 20 15 16 20 1

1 20 17 18 20 1

1 20 19 20 20 1

1 20 21 22 20 1

1 20 23 24 20 1

1 20 25 26 20 1

1 20 27 28 20 1

1 20 29 30 20 1
PHASE CONNECTED LOAD, VA 3450 2450 1300
PHASE BALANCE 43.75% 2.08% -45.83%
TOTAL CONNECTED LOAD, VA 7200
FUTURE GROWTH - 25% 1800
TOTAL + FUTURE LOAD, VA 9000
TOTAL CURRENT, A 11
DESIGN CURRENT, A 14
MINIMUM MAIN OCP 60
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Art & Visual Technology Building

Existing R3SA Panelboard

Allen Walker
Lighting / Electrical Option

101

PANELBOARD: R3SA BUS RATING: 400 A MAIN OCP OR MLO: 3P250A MCB
MIN AIC: VOLTAGE: 208 120 Vv PHASE(S): 3
NEMA 1 ENCLOSURE MOUNTING: SURFACE WIRES: 5
LOCATION: NOTES: 200% NEUTRAL
LOAD, VA
BRANCH CIRCUIT DESIGNATION TRIP |CKT# dA éB (e CKT#| TRIP BRANCH CIRCUIT DESIGNATION

Recept - RM 2041 1 20 1 720 600 2 20 1 |Recept - RM 2034
Recept - RM 2040 1 20 3 720 600 4 20 1 |Recept - RM 2034
Recept - Corridor 1 20 5 540 [ 360 6 20 1 |Recept - RM 2034
Recept - RM 2039 1 20 7 720 840 8 20 1 |Recept - RM 2033
Recept - RM 2038 1 20 9 720 840 10 20 1 |Recept - RM 2031
Recept - RM 2036 1 20 11 720 840 12 20 1 |Recept - RM 2029
Recept - RM 2035 1 20 13 780 840 14 20 1 |Recept - RM 2032
Recept - RM 2035 1 20 15 480 840 16 20 1 |Recept - RM 2030
Recept - RM 2035 1 20 17 780 [ 840 18 20 1 |Recept - RM 2028
Recept - RM 2035 1 20 19 780 [ 1140 20 20 1 |Recept - RM 2027
Recept - Corridor 1 20 21 540 840 22 20 1 |Recept - RM 2025
Recept - RM 2037/2154 1 20 23 720 840 24 20 1 |Recept - RM 2023
Recept - RM 2041 1 20 25 540 840 26 20 1 [Recept - RM 2021
Recept - RM 2040 1 20 27 540 840 28 20 1 |Recept - RM 2024
Recept - RM 2039 1 20 29 540 840 30 20 1 |Recept - RM 2022
Recept - RM 2038 1 20 31 540 300 32 20 1 |Projector - RM 2026
Recept - RM 2036 1 20 33 540 840 34 20 1 |Recept - RM 2026
Motorized Proj. Screen 1 20 35 300 | 840 36 20 1 |Recept - RM 2020
Recept - RM 2026 (AV) 1 20 37 840 | 300 38 20 1 |Projector - RM 2026
LTG-RM 2044 1 20 39 1500 540 40 20 1 |Recept - RM 2026
LTG-RM 2044 1 20 41 1500 840 42 20 1 |Recept - RM 2026
LTG-RM 2044 1 20 43 1500 840 44 20 1 |Recept - RM 2026 (AV)
Recept - Roof 1 20 45 180 938 46 20 1 |LTG- RM 2044
SPARE 1 20 47 0| 938 48 20 1 |LTG- RM 2046
LTG- RM 2045 1 20 49 750 | 938 50 20 1 |[LTG - RM 2046
LTG- RM 2045 1 20 51 750 938 52 20 1 |[LTG- RM 2044
LTG-RM 2045 1 20 53 750 | 1125 54 20 1 |LTG- RM 2046
LTG-RM 2044 1 20 55 938 [ 1125 56 20 1 |LTG- RM 2046
LTG-RM 2044 1 20 57 938 1125 58 20 1 |LTG- RM 2046
LTG-RM 2046 1 20 59 938 540 60 20 1 |Recept - RM 2045
LTG - RM 2046 1 20 61 938 | 720 62 20 1 |Recept - RM 2045
SPARE 1 20 63 0 864 64 20 1 |CUH-7
SPARE 1 20 65 0 180 66 20 1 |Recept - Roof
Recept - Flat Panel Display 1 20 67 600 68 20 1

1 20 69 70 20 1

1 20 71 72 20 1

1 20 73 74 20 1

1 20 75 76 20 1

1 20 77 78 20 1

79 3060 80 20 1
PNL R3SB 3 100 81 2340 82 20 1
83 2460 84 20 1
PHASE CONNECTED LOAD, VA 21188 18452 17430
PHASE BALANCE 11.38% -3.00% -8.37%|
TOTAL CONNECTED LOAD, VA 57069
FUTURE GROWTH - 25% 14267
TOTAL + FUTURE LOAD, VA 71336
TOTAL CURRENT, A 198
DESIGN CURRENT, A 248
MINIMUM MAIN OCP 250
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Art & Visual Technology Building Lighting / Electrical Option

Redesigned H3SB Panelboard

PANELBOARD: H3SB BUS RATING: 100 A MAIN OCP OR MLO: 60A MCB
MIN AIC: VOLTAGE: 480 277 V PHASE(S):
NEMA 1 ENCLOSURE MOUNTING: SURFACE WIRES: 4
LOCATION: NOTES:
LOAD, VA
BRANCH CIRCUIT DESIGNATION P TRIP |CKT# dA 6B ¢C CKT# | TRIP P BRANCH CIRCUIT DESIGNATION
LTG - Offices 1 20 1 2150 2 20 1
LTG- RM 2037 & 2045 1 20 3 400 4 20 1
Spare 1 20 5 0 6 20 1
LTG- RM 2046 1 20 7 1300 8 20 1
LTG- RM 2035 1 20 9 2050 10 20 1
1 20 11 12 20 1
1 20 13 14 20 1
1 20 15 16 20 1
1 20 17 18 20 1
1 20 19 20 20 1
1 20 21 22 20 1
1 20 23 24 20 1
1 20 25 26 20 1
1 20 27 28 20 1
1 20 29 30 20 1
PHASE CONNECTED LOAD, VA 3450 2450 0
PHASE BALANCE 75.42% 24.58% ~100.00%|
TOTAL CONNECTED LOAD, VA 5900
FUTURE GROWTH - 25% 1475
TOTAL + FUTURE LOAD, VA 7375
TOTAL CURRENT, A 11
DESIGN CURRENT, A (1.25 Cont. Factor) 14
MINIMUM MAIN OCP 60

Main Overcurrent Protection

60A breaker

New Feeder Size
(4) #6 and (1) #10 ground in 1” Conduit
Based per NEC 2005. Tables 310-16, Table C.2, Table 250.122. THWN Copper wire rated
for 75°C.
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George Mason University
Art & Visual Technology Building

Redesigned R3SA Panelboard

PANELBOARD: R3SA BUS RATING: 400 A MAIN OCP OR MLO: 3P200A MCB
MIN AIC: VOLTAGE: 208 120 V PHASE(S):
NEMA 1 ENCLOSURE MOUNTING: SURFACE WIRES:
LOCATION: NOTES: 200% NEUTRAL
LOAD, VA
BRANCH CIRCUIT DESIGNATION P TRIP |CKT# A B $C CKT#| TRIP BRANCH CIRCUIT DESIGNATION

Recept - RM 2041 1 20 1 720 600 2 20 1 [Recept - RM 2034
Recept - RM 2040 1 20 3 720 600 4 20 1 |Recept - RM 2034
Recept - Corridor 1 20 5 540 | 360 6 20 1 [Recept - RM 2034
Recept - RM 2039 1 20 7 720 840 8 20 1 [Recept - RM 2033
Recept - RM 2038 1 20 9 720 840 10 20 1 |Recept - RM 2031
Recept - RM 2036 1 20 11 720 840 12 20 1 [Recept - RM 2029
Recept - RM 2035 1 20 13 780 840 14 20 1 |Recept - RM 2032
Recept - RM 2035 1 20 15 480 840 16 20 1 [Recept - RM 2030
Recept - RM 2035 1 20 17 780 840 18 20 1 |Recept - RM 2028
Recept - RM 2035 1 20 19 780 | 1140 20 20 1 [Recept - RM 2027
Recept - Corridor 1 20 21 540 840 22 20 1 [Recept - RM 2025
Recept - RM 2037/2154 1 20 23 720 840 24 20 1 |Recept - RM 2023
Recept - RM 2041 1 20 25 540 840 26 20 1 [Recept - RM 2021
Recept - RM 2040 1 20 27 540 840 28 20 1 |Recept - RM 2024
Recept - RM 2039 1 20 29 540 840 30 20 1 [Recept - RM 2022
Recept - RM 2038 1 20 31 540 300 32 20 1 |Projector - RM 2026
Recept - RM 2036 1 20 33 540 840 34 20 1 [Recept - RM 2026
Motorized Proj. Screen 1 20 35 300 | 840 36 20 1 [Recept - RM 2020
Recept - RM 2026 (AV) 1 20 37 840 300 38 20 1 |Projector - RM 2026
------------------------------- - - 39 696 540 40 20 1 [Recept - RM 2026
Dimmer Panel D3S2 3 20 41 696 840 42 20 1 [Recept - RM 2026
------------------------------- - - 43 696 840 44 20 1 [Recept - RM 2026 (AV)
Recept - Roof 1 20 45 180 1688 46 20 1 [Shade Motors RM 2044
SPARE 1 20 47 0| 938 48 20 1 |[LTG- RM 2046
LTG- RM 2045 1 20 49 750 938 50 20 1 |[LTG- RM 2046
LTG-RM 2045 1 20 51 750 0 52 20 1 [Spare
LTG- RM 2045 1 20 53 750 | 1125 54 20 1 |[LTG- RM 2046
Spare 1 20 55 0 1125 56 20 1 [LTG-RM 2046
Spare 1 20 57 0] 1125 58 20 1 |[LTG- RM 2046
LTG-RM 2046 1 20 59 938 | 540 60 20 1 |Recept - RM 2045
LTG-RM 2046 1 20 61 938 720 62 20 1 |Recept - RM 2045
SPARE 1 20 63 0 864 64 20 1 |CUH-7
SPARE 1 20 65 0 180 66 20 1 |Recept - Roof
Recept - Flat Panel Display 1 20 67 600 68 20 1

1 20 69 70 20 1

1 20 71 72 20 1

1 20 73 74 20 1

1 20 75 76 20 1

1 20 77 78 20 1

79 3060 80 20 1
PNL R3SB 3 100 81 2340 82 20 1
83 2460 84 20 1
PHASE CONNECTED LOAD, VA 19446 16523 16626
PHASE BALANCE 10.92% -5.75% -5.17%
TOTAL CONNECTED LOAD, VA 52595
FUTURE GROWTH - 25% 13149
TOTAL + FUTURE LOAD, VA 65744
TOTAL CURRENT, A 182
DESIGN CURRENT, A 182
MINIMUM MAIN OCP 200A
Main Overcurrent Protection
200A Main circuit breaker
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Art & Visual Technology Building

New Feeder Size

(4) #3/0 and (1) #6 ground in 2" Conduit
Based per NEC 2005. Tables 310-16, Table C.2, Table 250.122. Copper wire rated for 75°

Allen Walker
Lighting / Electrical Option

C.
New Dimmer Panel D3S2
NEMA 1 ENCLOSURE MOUNTING: SURFACE WIRES: 5
LOCATION: NOTES:

LOAD, VA

RANCH CIRCUIT DESIGNATIQ P |TRIP|CK]| ¢A B oC CKT# TRIP| P {NCH CIRCUIT DESIGNATION
LTG - RM 2044 1] 20 1] 558 2| 201 [Space
LTG - RM 2044 1| 20] 3 558 4| 201 [Space
LTG - RM 2044 1| 20] 5 372 6| 201 [Space
LTG - RM 2044 1| 20] 7| 150 8| 201 [Space
LTG - RM 2044 1| 209 150 10| 20| 1 |Space
LTG - RM 2044 1| 20|11 150 12| 20| 1 |Space
LTG - RM 2044 1| 20|13 150 14| 20| 1 |Space
Spare 1] 20115 16| 20| 1 |Space
Spare 1| 20|17 18| 20| 1 |Space
Space 1]- 19 20| 201 [Space
Space 1]- 21 22| 20| 1 |Space
Space 1 |- 23 241 20 |1 |Space
PHASE CONNECTED LOAD, VA 858 708 522
PHASE BALANCE 23.28% 1.72% -25.00%
TOTAL CONNECTED LOAD, VA 2088
FUTURE GROWTH - 10% 209
TOTAL + FUTURE LOAD, VA 2297
TOTAL CURRENT, A 6
DESIGN CURRENT, A (*1.25) 8
MINIMUM MAIN OCP 20

Main Overcurrent Protection

20A Main circuit breaker

New Feeder Size

(4)#12 and (1) #12 ground in 1” Conduit
Based per NEC 2005. Tables 310-16, Table C.2, Table 250.122. Copper wire rated for 75°

C.
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Exhibit Gallery
The existing designed utilized a dimmer panel for the control of the 120V track lighting while the
suspended direct/indirect fixtures provided ambient light for the space were fed on 277V. Upon
redesign, recessed low profile louvered fixtures provide ambient light and were added to the 120V

dimmer panel with the redesigned track lighting. The dimming panel was resized for the existing

design.

Branch Circuit Redesign

Please refer to the proceeding panelboard and power plan for additional information.

Dimmer Panel D2N1 Circuit 12
12 “K” fixtures * 62 input watts/fixture =744 W
Total watts = 744W/ .9PF = 827VA
827VA/120V = 6.9A -> 2#12 Copper THWN
20A single pole breaker
%" Conduit EMT
*Note: 20A*120V * 80% de-rating = 1,920 W Maximum allowed

Voltage Drop Calculation
Viropn) = A ® ft *V105/(1000 A  ft) * 2(if single phase)
%Vdrop = Vdrop(l-n)/ \%

Circuit Voltage 120
power factor 0.9
Length (ft) 75
Wire Size #12
V drop/(1000 A f) 1.749
Current (A) 6.9
1 Multiplier 2
Vdrop(l—n) 1.810
% Vrop 1.509

1.509% < 3% maximum per NEC recommendations
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New Lighting Power Plan
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Existing R2NF Panelboard

PANELBOARD: R2NF BUS RATING: 225 A MAIN OCP
MIN AIC: VOLTAGE: 208 120 V PHASE(S): 3
NEMA 1 ENCLOSURE MOUNTING: SURFACE WIRES: 5
LOCATION: NOTES: 200% NEUTRAL
LOAD, VA

"H CIRCUIT DESIGN| P [TRIP|CKT ¢A B ¢oC CKT4 TRIP| P [H CIRCUIT DESIGNATION
Recept - RM 1001 1] 20| 11720 |840 2 20 | 1 |Recept-RM 1003
Recept - RM 1001 1| 20| 3 720 | 720 4 20 | 1 |Recept- WC
Recept - RM 1001 1] 20| 5 720 1300 6 20 | 1 |Recept-RM 1002
Recept - RM 1001 1] 20| 71720 900 8 20 | 1 JRecept-RM 1002
Recept - RM 1001 1] 20 9 720 11000 10 20 | 1 |Recept - RM 1002
Recept - RM 1001 1] 20|11 720 1300 | 12 20 | 1 |Recept - RM 1002
Recept - RM 1001 1] 20|13 ]720 J1o00 14 20 | 1 |Recept-RM 1002
Recept - RM 1001 1| 20|15 720 | 528 16 20| 1 |JCUH -6
Recept - RM 1001 1] 20]17 720 1864 | 18 20| 1 |CUH-1
Recept - Exterior 1] 20]19]180 20 20| 1
Power Door 1] 20|21 384 22 20| 1
Power Door 1] 20|23 384 24 20| 1
Recept - Exterior 1] 20251180 26 20 1

1] 20(27 28 20] 1

1] 2029 30 201 1

1] 20(31 32 201 1

1] 20|33 34 201 1

1] 20|35 36 201 1

37 38
PNL D2N1 31 6039 40 60 | 3 |[PNL D2N2
41 42
PHASE CONNECTED LOAD, VA 5260 4792 4008
PHASE BALANCE 12.23% 2.25% _14.48%
TOTAL CONNECTED L 14060
FUTURE GROWTH - 25 3515
TOTAL + FUTURE LOA 17575
TOTAL CURRENT, A 49
DESIGN CURRENT, A 61
MINIMUM MAIN OCP 150
Page

107



George Mason University Allen Walker
Art & Visual Technology Building Lighting / Electrical Option

Existing D2N1 Dimmer Panel

PANELBOARD: D2N1 BUS RATING: 60 A MAIN OCP OR MLO: ML(
MIN AIC: VOLTAGE: 208 120 V PHASE(S): 3
NEMA 1 ENCLOSURE MOUNTING: SURFACE WIRES:
LOCATION: NOTES:

LOAD, VA
RANCH CIRCUIT DESIGNATI( P |TRIP|CK| ¢A B oC CKT#H TRIP| P [INCH CIRCUIT DESIGNATION
LTG - RM 1001 11 20| 1] 640 | 640 2| 20|1|LTG-RM 1001
LTG - RM 1001 1| 20] 3 640 | 640 41 20|1|LTG-RM 1001
LTG - RM 1001 1| 20] 5 640 |640 6| 20|1 |[LTG-RM 1001
LTG - RM 1001 1| 20| 7] 640 | 640 8| 201 |[LTG-RM 1001
LTG - RM 1001 11 20| 9 640 | 640 10] 201 |LTG-RM 1001
LTG - RM 1001 1] 20|11 640 |640 | 12| 20| 1 |LTG-RM 1001
LTG - RM 1001 1] 20|13 ] 640 | 640 141 201 |LTG-RM 1001
LTG - RM 1001 1] 20|15 640 | 640 16| 201 |LTG-RM 1001
LTG -RM 1001 11 20|17 640 |640 | 18| 20| 1 |LTG-RM 1001
LTG - RM 1001 1] 20|19] 640 | 640 20| 20]1 |[LTG-RM 1001
LTG - RM 1001 1] 20|21 640 | 640 22| 20]1 |LTG-RM 1001
LTG - RM 1001 1| 2023 640 |640 | 24| 20| 1 |LTG-RM 1001
PHASE CONNECTED LOAD, VA 5120 5120 5120
PHASE BALANCE 0.00% 0.00% 0.00%
TOTAL CONNECTED LOAD, VA 15360
FUTURE GROWTH - 10% 1536
TOTAL + FUTURE LOAD, VA 16896
TOTAL CURRENT, A 47
DESIGN CURRENT, A 59
MINIMUM MAIN OCP 60

Page

108



George Mason University Allen Walker
Art & Visual Technology Building Lighting / Electrical Option

Redesigned R2NF Panelboard

PANELBOARD: R2NF BUS RATING: 225 A MAIN OCP
MIN AIC: VOLTAGE: 208 120 V PHASE(S): 3
NEMA 1 ENCLOSURE MOUNTING: SURFACE WIRES: 5
LOCATION: NOTES: 200% NEUTRAL
LOAD, VA

CH CIRCUIT DESIGN| P |TRIP[CKT ¢A 0B oC CKTA TRIP| P [H CIRCUIT DESIGNATION
Recept - RM 1001 11 20| 1720|840 2 20 | 1 |Recept - RM 1003
Recept - RM 1001 1] 20| 3 720 | 720 4 20 | 1 |Recept - WC
Recept - RM 1001 1] 20| 5 720 1300 6 20 | 1 |Recept - RM 1002
Recept - RM 1001 1] 20| 71720 |900 8 20 | 1 |Recept - RM 1002
Recept - RM 1001 1] 20| 9 720 11000 10 20 | 1 |Recept- RM 1002
Recept - RM 1001 1] 2011 720 1300 | 12 20 | 1 |Recept- RM 1002
Recept - RM 1001 1] 2013|720 |1000 14 20 | 1 |Recept- RM 1002
Recept - RM 1001 1] 20]15 720 | 528 16 20| 1 |CUH -6
Recept - RM 1001 1] 20|17 720 1864 | 18 20 | 1 |CUH-1
Recept - Exterior 1] 20|19 (180 20 20| 1
Power Door 11 20(21 384 22 20 1
Power Door 1] 2023 384 24 20 1
Recept - Exterior 1] 20]25]180 26 20| 1

1] 20|27 28 20 1

1] 20|29 30 20 1

1] 20|31 32 20| 1

1] 2033 34 20| 1

1] 20|35 36 20| 1

37 (2344 38
PNL D2N1 31 4039 2344 40 60 | 3 |PNL D2N2
41 2344 42

PHASE CONNECTED LOAD, VA 7604 7136 6352
PHASE BALANCE 8.15% 1.50% 9.65%
TOTAL CONNECTED L 21093
FUTURE GROWTH - 25 5273
TOTAL + FUTURE LOA 26366
TOTAL CURRENT, A 73
DESIGN CURRENT, A 91
MINIMUM MAIN OCP 150

Main Overcurrent Protection

300A breaker

New Feeder Size
(3) #350 MCM and (1) #4 in 2 1/2” Conduit
Based per NEC 2005. Tables 310-16, Table C.2, Table 250.122. THWN Copper wire rated
for 75°C.
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Redesigned D2N1 Dimmer Panel

PANELBOARD: D2N1 BUS RATING: 60 A MAIN OCP 40A
MIN AIC: VOLTAGE: 208 120 V PHASE(S): 3
NEMA 1 ENCLOSURE MOUNTING: SURFACE WIRES: 5
LOCATION: NOTES:
LOAD, VA
RANCH CIRCUIT DESIGNATI(] P |TRIP|CK] ¢A 6B oC CKT#H TRIP| P INCH CIRCUIT DESIGNATION
LTG - RM 1001 1| 20| 1| 827 450 21 20|1|LTG-RM 1001
LTG - RM 1001 1] 20| 3 450 | 450 41 20|1 |LTG-RM 1001
LTG - RM 1001 1] 20| 5 450 1450 6| 20]1 |LTG-RM 1001
LTG - RM 1001 1| 20| 7] 450 | 450 8| 20]1|LTG-RM 1001
LTG - RM 1001 1] 20] 9 450 | 450 10] 20| 1 |LTG-RM 1001
LTG - RM 1001 1] 2011 450 1450 | 121 20 ] 1 |LTG-RM 1001
LTG - RM 1001 1| 20(f13] 450 ] 450 14] 20| 1 |LTG-RM 1001
LTG - RM 1001 1| 20][15 450 | 450 16| 20| 1 |LTG-RM 1001
LTG-RM 1001 1 20 |17 450 1450 18 20| 1 |LTG - RM 1001
LTG - RM 1001 1| 20([19] 450 ] 450 20 20|1|LTG-RM 1001
Space 1] 20|21 22| 20| 1 |Space
Space 1] 2023 24 |- 1 |Space
PHASE CONNECTED LOAD, VA 3977 2700 2700
PHASE BALANCE 27.24% -13.62%) 13.62%
TOTAL CONNECTED LOAD, VA 9377
FUTURE GROWTH - 10% 938
TOTAL + FUTURE LOAD, VA 10315
TOTAL CURRENT, A 29
DESIGN CURRENT, A 36
MINIMUM MAIN OCP 40

Main Overcurrent Protection

40A breaker

New Feeder Size
(3) #8 and (1) #10 in 3/4” Conduit
Based per NEC 2005. Tables 310-16, Table C.2, Table 250.122. THWN Copper wire rated
for 75°C.
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Energy Efficient Transformer Study
The Art & Visual Technology building utilizes 12 transformers throughout the building to supply
electricity at either 480/277V or 208/120V power. The following study compares the use of energy

efficient transformers versus standard ones.

The cost of the standard transformers was estimated from 2008 RS Means. Additionally, the cost of
Powersmith’s transformers was estimated to cost an additional 35%. The utility rate of
$0.00272/kWh was used per the utility rate schedule of the building (GS-3 Dominion Virginia
Power). This value seems extremely low to me, however I called to verify this information and a
representative from Dominion Virginia assured me that all the information provided on their utility
rate schedules is accurate. A typical 9 month, 12 hour operating schedule was used to estimate the

building electrical usage.

*Note: A copy of the utility rate can be found in appendix D
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POWERSMITHS

Toll Free : 1-800-747-9627 or (905) 791-1493 Energy Savings Payback Calculator

Project Description Art & Visual Technology Building
Date 1-Mar-07

Transformers on Project Standard Xfmr Co PowerSmith Cc
QTY kVA
2 15 $6,530 $8,816
2 30 $4,385 $5,920
45 $5,110 $6,899
5 75 $7,000 $9,450
3 112.5 $13,439 $18,143
150 Total Cost Total Cost
225 $97,147 $131,148
300
500
750
1000
1500
2000
7.5
Available Full Load kW 802.5
Average kVA (calc)

equipment operating hrs/ day

equipment operating days/yr Calc Load kW Calc Annual kWh
Load during normal operating hours 321 1,040,040
Load outside operating hours 120 664,470
Total Annual Load 1,704,510
Annual Cost to Operate Load Only
kWh rate $ (ONe[6kI\ nnual Consumption: $ 4,636
demand rate ($/kW/mo) ex. $10.00 Annual Demand: $ 46,802
Total Cost to run load| $ 51,438 |

Annual Cost of Status Quo Transformer Losses & Associated Air Conditioning (A/C) burden
Status quo Efficiency (Normal Operation) 97.0%

Transformer KW Losses (Normal Operation) 9.9 kW
Status quo Efficiency (Outside op. hrs)
Transformer KW Losses (Outside op. hrs) 10.5 kW
Annual addititional kWh from transformers 89,946 kWh
Annual Cost of Transformer Losses

A/C System Performance (kW/ton)
Additional Tons of Cooling (on peak) 2.82 tons
Annual addititional kWh from A/C 31,941 kWh
Annual Cost of Associated A/C $ 601

Summary with Status Quo Transformer

Annual Cost of feeding Building Load $ 51,438
Annual Cost of Transformer Losses $ 1,692
Annual Cost of Associated A/C $ 601

Electrical Bill (Status Quo Transformer) | $ 53,731
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IMPORTANT: By using the ESP Calculator™, you are agreeing the TERMS OF USE section on pi y— = - -
Pow ersmiths International Corp. is a licensed user. Content subject to change w ithout notice pOW@RS ]’V] l TI’ '[S
Page 1 0of 3 © Pow er Quality Institute 1998-2006, All rights reservegslele:zslorglolofo%¥ lolk K {oly:\¢ 1-Mar-07

POWECRSMITHS =Ele[c°8 The ESP Calculator™
Toll Free : 1-800-747-9627 or (905) 791-1493 Energy Savings Payback Calculator

Using Powersmiths instead of status quo transformers
Powersmiths Efficiency (Normal Operation) 98.2%

Powersmiths kW Losses (Normal Operation) 5.9 kW
Powersmiths Efficiency (Outside op. hrs)
Transformer kW Losses (Outside op. hrs) 3.0 kW
Annual addititional kWh from transformers 35,403 kWh
Annual Cost of Powersmiths Losses $ 954
Additional Tons of Cooling (on peak) 1.67 tons
Annual addititional kWh from A/C 12,572 kWh
Annual Cost of Associated A/C $ 339
Comparing Status Quo & Powersmiths
Status Quo Powersmiths
Annual Cost of feeding Building Load $ 51,438 $ 51,438
Annual Cost of Transformer Losses $ 1,692 $ 954
Annual Cost of Associated A/C $ 601 $ 339 Reduction
Annual estimated Electrical Bill $ 53,731 $ 52,731 2%
Peak kW reduction (normal op hours) 4.0 kW
Annual kWh reduction 73,912 kWh
Reduction in Air Conditioning Load (on peak) 1.15 tons

Cost Analysis (calc)
Energy Cost Escalation (abowe inflation) 3.0%
Annual Power Quality Benefit $ -

Annual ife Cycle Operating Cost & Savingq
Dperating Cos 20 years 32 years
Status Quo Transformers $2,293 $82,829 $188,952
Powersmiths Transformers $1,293 $46,706 $106,547
Savings with Powersmiths $1,000 $36,123 $82,404
Cost

Powersmiths Transformers $131,148
Status Quo Transformers $97,147

Payback on total cost 34.00 years current kWh rate:
Cost of Energy Savings $ OIS /kWh | $0.003

Cost - Benefit Ratio 0.2 times less to save a kWh than to buy a kWh
Leasing Option 50 Month Tern] 48 Month Term 36 Month Term
Total Annual Leasing Payments $24,563 $29,960 $38,120

Net Annual Cost with savings $23,563 $28,960 $37,120
Summary of Environmental Benefits

Annual Reduction in Greenhouse Gases (per EPA) Equivalence
55 tons of CO2 10 Acrestrees plan
177 tons of Coal 7 Car Emissions
428 kgs of SO2 7 homes heated

184 kgs of NOx
IMPORTANT: By using the ESP Calculator™, you are agreeing the TERMS OF USE section on pz - =
Pow ersmiths International Corp. is a licensed user. Content subject to change w ithout notice pOWeRS MITE '[S
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Conclusion
Based on Powersmith’s ESP calculator, energy efficient transformers will save roughly $1,000 a
year. With the initial increased cost of nearly $35,000, it will take about 34 years for the energy
efficient transformers to pay themselves back. Over the life span of the system (32 years) energy
efficient transformers will save roughly $82,000 in energy savings. In addition to the financial
savings, the reduced energy usage equates to roughly 10 acres of trees planted each year. In this
instance, due to the extremely low utility rate, I would not recommend the use of energy efficient
transformers. However, in other instances where the utility rate is a more typical range $0.10/kWh

energy efficient transformers can be very beneficial.
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Photovoltaic Array Study
A relatively attractive climate along with federal and state incentives makes the possibility of a
photovoltaic array to be financial feasible for the Art & Visual Technology Building. The following
study investigates the use of a photovoltaic array on roof of the Art & Visual Technology building.
This study was conducted with the aid of RestScreen® to determine if the proposed system of 170
watt monocyrstalline (product number BP 5170) photovoltaic modules produced by BP Solar would
be beneficial to implement. The aim of this study was to compare the cost of the solar panels versus
the cost savings of energy production. Therefore, the cost of engineering, feasibility studies, and

balancing were not included.

*See appendix E for the product cut sheet

The federal and state incentives for the installation of a photovoltaic are integral to the financial
success of installing such a system. These incentives help offset the high initial cost of purchasing
and installing the system. After research of available state incentives for the production of renewable
energy, it was found that no state incentives were applicable for this application. Many federal
incentives are available but, are based on federal tax rebates. Since GMU is a university, most of

these incentives were not applicable. The only incentive obtainable for this project was:

Federal Renewable Energy Production Incentive (REPI)
Introduced in the Energy Policy Act of 1992, the federal government provides
financial assistance to energy producing facilities at the rate of 1.5 cents per kilowatt
hour (1993 dollars, indexed for inflation) for the first ten years of operation. As
estimated by www.moneytimes.com, the average inflation rate over this period was

2.69%, which equates to a rate of 2.22 cents per kilowatt hour.

Design Parameters
To find the potential photovoltaic system size an approximation of available roof square footage was
determined. 80% of the available roof area was assumed to be useable for installation of

photovoltaic modules.
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Available space on roof =9,775 ft*

Usable space on roof = 17,820 ft*

Module Size (317x 62.77) = 13.5 ft*

Module Nominal Power =.170kW

Number of Modules =7,820 ft*/ 13.5 ft* =579

Maximum Nominal Power = 98.4kW

Weather data for Fairfax, Virginia was not obtainable, however weather data for Washington D.C.
was used as it is close in proximity to Fairfax. The avoided cost of energy was $0.272 which was

determined from the utility rate for the campus.

Estimated Initial Cost
Module Cost 98.4kW * $5,750/kW = $565,800

Estimated intermittent Cost
Periodic Inverter Replacement* = $50,000
Misc. Cost** = $28,700
Annual Operating & Maintenance = $880
*Note: Per RetScreen recommendations

**Note: Includes Training & 5% Contingency

Federal Renewable Energy Production Incentive (REPI)
Savings $0.0222/kWh for the first ten years
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RetScreen Results

RETScreen® Energy Model - Photovoltaic Project | Iraining Galendar ‘
Site Conditions Estimate Notes/Range
Project name Art & Visual Technology See Online Manual
Project location Fairfax, VA
Mearest location for weather data - Washington, DC ==} Comolete SRESL sheet
Latitude of project location M 389 -30.0 to 90.0
Annual solar radiation (tilted surface) MW HSmE 1.52
Annual average temperature °‘C 14.5 -20.0 10 30.0
System Characteristics Estimate Notes/Range
Application type - On-grid
Grid type - Central-grid
PV energy absorption rate %o 100.0%
PV Array
PV module type - mono-Si
PV module manufacturer / model # BP Solarf BP 5170 S See Product Database
Mominal PV module efficiency %o 13.5% 4.0% to 15.0%
NOCT °’C 45 40 to 55
PV temperature coefficient %/ °C 0.40% 0.10% to 0.50%
Miscellaneous PV array losses %o 5.0% 0.0% to 20.0%
Mominal PV array power kWp 98.40
PV array area m* 7289
Power Conditioning
Average inverter efficiency %o | 90% 80% to 95%
Suggested inverter (DC to AC) capacity kWY (AC) 88.6
Inverter capacity kWY (AC) 72.0
Miscellaneous power conditioning losses % 0% 0% to 10%
Annual Energy Production {39.19 months analysed Estimate Notes/Range
Specific yield k\Whim?® 126.2
Overall PV system efficiency %o 11.2%
PV system capacity factor % 10.7%
Renewable energy collected MWh 102.181
Renewahle energy delivered MWh 91.963
91,963
Excess RE available MWh 0.000
Complete Cost Analysis sheet
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RETScreen® Solar Resource and System Load Calculation - Photovoltaic Project

Site Latitude and PV Array Orientation Estimate Notes/Range
Mearest location for weather data Washington, DC See Weather Database
Latitude of project location M 38.9 -90.0 to 90.0
PV array tracking mode - Fixed
Slope of PV array : 30.0 0.0to 900
Azimuth of PV array : 0.0 0.0to 180.0

Monthly lnputs |

Fraction of Monthly average Monthly Monthly average Monthly
month daily radiation average daily radiation solar
used on horizontal temperature in plane of fraction
surface PV array
Month {0 -1) (KWh/m?/d) (°C) (kWh/m*/d) (%)
January 0.60 1.81 1.4 2.61 -
February 1.00 2.57 31 3.34 -
March 1.00 3.55 8.4 4.08 -
April 1.00 4.60 13.6 4.79 -
May 1.00 5.42 19.1 523 -
June 0.33 5.99 242 558 -
July 0.33 573 26.7 542 -
August 0.33 5.10 258 514 -
September 1.00 423 218 471 -
October 1.00 3.16 15.4 3.97 -
Movember 1.00 2.05 9.9 2.9 -
December 0.60 1.52 41 222 -
Annual Season of use
Solar radiation (horizontal) MWh/m? 1.39 1.01
Solar radiation (tilted surface) MWh/m?® 1.52 113
Average temperature °C 14 .5 13.0

Load Characteristics Estimate

Application type - On-grid
Return to Energy Model sheet
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RETScreen”® Financial Summary - Photovoltaic Project

Annual Energy Balance

Project name Art & Visual Technology

Project location Fairfax, VA  Mominal PV array power k\Wp 100.00
Renewable energy delivered MWh 93.458

Firm RE capacity kKW |:|

Application type On-grid

Awvoided cost of energy W h 0.003 | Debt ratio % 0.0%

RE production credit 5Wh 0.015

RE production credit duration Wr 20
RE credit escalation rate % 2.0%
Income tax analysis? yes/no Mo
Energy cost escalation rate % 5.0%
Inflation % 2.5%
Discount rate % 9.0%
Project life Wr 25
Project Costs and Savings
Initial Costs Annual Costs and Debt
Feasibility study 0.0% B - O&M 5 880
Developrment 0.0% 5 - Fuel 5 -
Engineering 0.0% 3 -
Energy equipment 95.2% 5 575,000  Annual Costs and Debt - Total $ 880
Balance of equipment 0.0% 5 -
Miscellaneous 4.8% 3 29160  Annual Savings or Income
Initial Costs - Total 100.0% § 604,160 Energy savings/income 5 254
Incentives/Grants 5 |:| RE production credit income - 20 yrs = & 1,402
Annual Savings - Total $ 1,656

Periodic Costs (Credits)

Inverter Repair/Replacement 50,000  Schedule yr# 12,24

RS s =]
i

End of project life -

Calculate energy production cost? yes/no
Pre-tax IRR and ROI % negative  Energy production cost S\Wh 0.43
Aftertax IRR and ROI % negative
Simple Payback Wr 7785
Year-to-positive cash flow Wr rmore than 25 Project equity 3 604,160
Met Present Value - NPV 5 (631.329)
Annual Life Cycle Savings 5 (64,273)
Benefit-Cost (B-C) ratio - (0.04)
Version 3.2 Minigter of Natural Resources Canada 1997 - 2005.
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Photovoltaic Project Cumulative Cash Flows
Art & Visual Technology, Fairfax, VA

Renewable energy delivered (MWhlyr): 93.458 Total Initial Costs: $ 604,160

0

T 1 2 3 4 5 & 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 2
(100.000)
(200,000)

(300,000)

(400,000) -

Cumulative Cash Flows ($)

(500,000) -

(600,000) -

(700,000) \

(800,000)

Years

IRR and ROl: negative Year-to-positive cash flow: more than 25 yr Net Present Value: § 631,329

Photovoltaic Array Conclusion
The designed photovoltaic system yielded a twenty-five year plus payback period for the owner. The
net energy production cost came out to be roughly $0.43/kWh which is much higher than the
utilities’ rate of $0.00272/kWh. As discussed earlier in this report, I believe that the utility rate is
extremely low. This is what drove the payback period to be at least 25 years. I had tested the same
setup with using a rate of $0.10/kWh and got an output of roughly 15 years for the payback period.
Since the federal incentive packages are based on federal tax savings and the avoided cost of energy

(utility rate), implementing photovoltaic array on the Art & Visual Technology building is not
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recommended. However, on a project whose owner pays federal taxes and a higher utility rate, a

photovoltaic array could be highly recommended.
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Over Current Protection Coordination Study
The following coordination study examines the trip time curves for the three breakers shown on the
proceeding schematic. A 400A 3 pole breaker on the main switch gear, a 150 A 3 pole breaker on a

distribution panel and a typical 20A single pole branch circuit breaker were selected for the analysis.

OVF TNFOMER

|
TR o O g o
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L

20A Branch Circuit Breaker . 150A 3 Phase Circuit Breaker -! 400A 3 Phase Circuit Breaker
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Evaluation
Upon laying the current trip curves over each other, it was found that the coordination of the chosen
path was properly coordinated with the breaker furthest downstream tripping first and each

consecutive breaker up stream breaking next.
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Short Circuit Analysis
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I was unable to contact Dominion Virginia Power, therefore with the recommendations of Professor

Dannerth, the Utility transformer size was estimated at 750kVA. The following is the summary table

of the short circuit analysis at each point throughout the system. The calculations used to tabulate the

summary are in the following section.

Location

Utility Transformer Secondary
SWBD

Panel H3SA

T3S

R3SA

R3SB

Available Fault

Page
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17,803
16,243
14,790
14,408
1,425
1,400

Standard Breaking Rating

25,000
25,000
25,000
25,000
14,000
14,000
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Art & Visual Technology Building

Per Unit Method

BASE kVA

Utility Company Available Fault
System Voltage (kV)

Utility Transformer Primary
Utility Transformer Size

Utility Transformer Secondary

Average % Z.
Average X/R
X (%)
R (%)

Main SwitchBoard

# of sets
length
Wire Size
XL

R

X

R

Panel H3SA
# of sets
length
Wire Size
XL

R

X

R

Transformer T3S

# of sets
length
Wire Size
XL

R

X

R

1000
1000000
0.48

750

1.98
4.463
2.254

6

150
400kcmil

0.049

0.0356

0.001225

0.00089

1

40
600kcmil

0.0463

0.0257

0.001852

2.57E-05

1
10

#1/0
0.054
0.0128
0.00054

1.28E-05

Allen Walker

Lighting / Electrical Option

X (p.u.)

X (p.u.)= (%X * base kVA/ 100 *xfmr kVA)
R(p.u.) = (%R * base KVA/ 100 *xfrmr kVA)

ZX(p.u.)
2R(p.u.)
3Z(p.u.)

ISC rms sym

X(p.u.)
R(p.u.)

>X(p.u.)

2R(p.u.)
2Z(p.u.)

Isc rms sym

X(p.u.)
R(p.u.)

2X(p.u.)
>R(p.u.)
2Z(p.u.)

ISC rms sym

X(p.u.)
R(p.u.)

2X(p.u.)
2R(p.u.)
3Z(p.u.)

ISC rms sym
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0.059507777
0.030054433

0.060507777
0.030054433
0.067560787

17803.4198

0.00531684
0.003862847

0.065824617

0.03391728
0.074049052

16243.46331

0.008038194
0.000111545

0.073862812
0.034028825

0.08132451
14790.28972

0.00234375
5.55556E-05

0.076206562
0.034084381
0.083481645

14408.11404
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Secondary T3S
Transformer Size 75 X (p.u.)=(%X * base kVA/ 100 *xfmr kVA) 0.615409881
Average % Z. 5.7 R(p.u.) = (%R * base KVA/ 100 *xfrmr kVA) = 0.445949189
Average X/R 1.38
X (%) 4.616 2X(p.u.) 0.691616442
R (%) 3.345 >R(p.u.) 0.480033569
3Z(p.u.) 0.841882136
Isc rms sym 1428.719068
Panel R3SA
# of sets 1 X(p.u.) 0.002148438
length 10 R(p.u.) 0.000239583
Wire Size 250kcmil
X, 0.0495 >X(p.u.) 0.69376488
R 0.0552 SR(p.u.) 0.480273153
X 0.000495 3Z(p.u.) 0.843784338
R 5.52E-05 Isc rms sym 1425.498206
Panel R3SB
# of sets 1 X(p.u.) 0.018554688
length 75 R(p.u.) 6.94444E-05
Wire Size #1
X, 0.057 sX(p.u.) 0.712319567
R 0.016 3R(p.u.) 0.480342597
X 0.004275 3Z(p.u.) 0.859143863
R 0.000016 Isc rms sym 1400.013564
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Structural Breadth
Upon the redesign of the typical painting studio, the original clerestory design was switched to a
skylight system. While this created the opportunity for a more uniform distribution of daylight, it
also required modification to the existing system. The existing roof design made use of a 3” Type N
Deep-Rib Steel Decking. The beams to be redesigned were assumed to be fully braced due to the
metal decking and skylights. Therefore, sizing of members was based on the Steel Construction

manual table 3-2.

Please note that the scope of this depth is limited to the resizing and cost analysis of the structural

members only.

Design Roof Loads
1.  Dead Loads: ( In accordance with IBC 2000, sections 1606 and 1605.3.1)
Roof Type A

4" PLY BUILT-UP
RODFING SYSTEM
}I,;—- 1/2 RECOVERY BOARD

T e TAPERED
FTHTH  INSULATION

—tt— RIGID
INSULATION

LIE-_':-:$_ I i G I 5 s 2 5
e / \\ = ADHESVE
\ )

METAL DECK
ROOF TYPE A
/"1 "\ ROOF ASSEMBLY TYPES
W a4
Page

128



George Mason University Allen Walker
Art & Visual Technology Building Lighting / Electrical Option

Metal Decking - 2.71 PSF

" Recovery Board — 0.65PSF

Tapered Insulation — 1.0 PSF

Rigid Insulation — 0.8PSF
Skylight — 10psf

*Note: Value Calculated from Vulcraft decking see appendix F for cut sheet

2. Live Loads: (In accordance with IBC 2000, sections 1607 and 1605.3.1)
20PSF

3. Snow Load (In accordance with IBC 2003 section 1608.2)
30 PSF snow load

Design Load = 1.2D + 1.6S + 0.5L
=1.2(5.16) + 1.6 (30) + 0.5(20)
= 64.2 PSF
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Existing Roof Framing Plan

| Modified Area

Page
130




Allen Walker

George Mason University
Lighting / Electrical Option

Art & Visual Technology Building

Existing Roof Framing Part Plan

Clerestory Framing

Detail
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Existing Clerestory Framing Detail
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Revised Roof Framing Part Plan
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Max
Design Tributa Braced | Design | Design Member Moment | Availabl |Available All;g:;::d Live Allowed [Total Load
Member| Load Arca (g Length Shear |Moment Size of Inertia | ¢ Shear | Moment Deflection Deflection| Deflection | Deflection
(PSF) () (kips) | (kip ft) @in*) (dps) | (kipf) |71 360)in.| @ (Tot(eilrl]/)240) (in)
JoistA | 6420 5.08 30.00 4.89 3671 |W10x12| 53.80 | 5630 [ 46.90 1.00 1.78 1.50 2.09
Joist B | 6420 9.95 30.00 9.58 71.86 |W12x16| 103.00 | 79.10 [ 75.40 1.00 1.82 1.50 2.13
All members are controlled by deflection
*20psf used for Live load deflection calculation
** 35.16psf used for total load deflection calculation
Calculation to find necessary Moment of Inertia to satisfy deflection
Total
Required i
Live Max q Load | Required Moment | Available | Available | Design Design
. Moment [ Max Moment |Member
Member | Deflection c . . . of Shear Moment Shear Moment
(L/360) in of Inertia | Deflectio | of Inertia |  Size Inertia | (kips) (ip f1) (kips) (kip 1)
| 'y |[na2e0)| (in4) P P P P
in.
Joist A 1.00 95.83 1.50 74.88 |*W12x26( 204.00 84.30 140.00 4.89 36.71
Joist B 1.00 187.59 1.50 146.57 |*W12x26| 204.00 84.30 140.00 9.58 71.86

*While a wl4x 22 would be a more structural economical solution, a w12x26 was selected to limit the depth

of the beam.

Girder Design “C” (SAP2000 ver.11)
W18x55 Selected
Available Shear = 212 kips
Available Moment = 420 ft « k

Moment of Inertia = 890 in*

¥, 58
@.20
.87

1-2

*black loads indicate point loads from joists “A” & “B” onto Girder

* Red load indicates uniform distributed load of roof framing
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Shear Diagram

Max Shear= 19.03 kips <212 kips

Moment Diagram

Max Moment = 168.28 ft e k <420 ft e k

Deflection

Max Deflection = 1.653 in. < 1.8 in. Max Allowed L/240 (1.8inches =12*36/240)
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Skylight Framing Detail
Skylight Assembly

Existing Roof Structure

j %_l J_ﬁ / Flashing

UooU_ b
W12x26———
Skylight Well

R . -

Financial Analysis
With the removal of clerestories and addition of members to frame the skylight, a financial analysis
was performed, using a per tonnage cost of $3,800/ton of structural steel, to determine if the new
system would cut steel costs. An 20% allowance of tonnage was included for connections in both

systems. The following tables show the tonnage of each system and the associated cost.
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Existing Framing System
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Member Linear Weight total weight
Size Feet Ib/linear ft (Ibs)
w12x14(B3)| 71.00 14.00 |994.00
w21x44 320.00 44.00 14,080.00
w12x19 64.00 19.00 1,216.00
w18x40 120.00 40.00 4,800.00
w8x15 340.00 15.00 5,100.00
TS12x6x3/8| 248.00 42.70 10,589.60
L3x3x3/8 264.00 7.17 1,892.88
TS8x4x3/8 88.00 27.40 2,411.20
WT6x15 53.30 15.00 799.50
TS6x4x3/8 | 150.00 22.30 3,345.00
total tons 22.61
*Connection Tonnage |4.52
**Price/ton 3,800.00
total Estimated Cost |103,120.25
New Framing System
Member Linear weight total Weight
Size Feet (Ibs)/linear ft (Ibs)
w12x26 480.00 26.00 12,480.00
w18x40 320.00 48.00 15,360.00
w18x55 288.00 55.00 15,840.00
total tonage 21.84
*Connection Tonage (20%) (4.368
**Price/ton 3,800.00
total estimated cost 99,590.40

Conclusion
The redesign of the existing roof framing system was done in response to the change in daylighting
strategies. The goal of the redesigned system was to adequately frame the new skylights while
minimizing any impact to the current design, constructability and cost. The redesigned system
effectively meets these goals by maintaining the existing structural bays, decreasing the number and
type of joints, and maintaining similar tonnage of steel. In addition to a slight decrease in steel costs,

I feel the decrease in the number of joints and complexity of joints would add to the savings.

Page
137



George Mason University Allen Walker
Art & Visual Technology Building Lighting / Electrical Option

Acoustical Breadth
The acoustical breadth scope was to analyze the existing conditions in the wood shop classroom and

surrounding areas on the lower level of the building. The criteria used to evaluate the existing

system are noise level in the room, reverberation time and sound transmission loss.

Not all acoustical properties could be found for each material in the space, therefore the most
appropriate approximation was made in each instance. Additionally, the noise levels of the room
were estimated by taking a sound meter to the SALA building wood shop and measure existing

conditions.

Equipment Floor Plan

@) ()

Page

138



George Mason University
Art & Visual Technology Building

Equipment Schedule
Equipment Schedule
Tag Description
9 Radial Arm Saw
10 Chop Saw
11 Drill Press
12 Band Saw 14"
13 Band Saw large
14 Planer
15 Table Saw 63"x30"
17 large work table
18 panel saw
19 Small Work Table
20 Storage Shelving
21 Cord Reel receptacle
26 Wall Clock

Existing Noise Conditions

Allen Walker
Lighting / Electrical Option

Wood Studio Existing Noise Conditions (Noise Level dB)
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Condition 125Hz |250Hz |500 Hz|1000HZz|2000HZz|4000Hz

Max Conidition 101 100 102 100 104 105

Dust Collector Only 72 73 75 71 70 69
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Art & Visual Technology Building

George Mason University
Reverberation Time Analysis
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Based on the existing materials in the room, the reverberation time for the room meets the target

time of 0.7sec-1.1 sec for demonstration and teaching purposes for all but the 125 Hz frequency

which is 0.2 seconds over. Based on this data I found it unnecessary to modify the materials in the

room.

Noise Reduction

A noise reduction analysis performed below will analyze if the noise from the wood shop will

transmit into the crit room which is across the common corridor.

Composite TL Calculation for Shared Wall

141

TL Calculation
Surface Surface TL@]| T@w |TL@] T@ TL @ T@ TL @ T@ TL @ T@ TL @ T@
Description Area  |125 Hz| 125Hz |250 HZ| 250 Hz| 500 Hz | 500 Hz|1000 Hz|1000 Hz] 2000 Hz|2000 Hz| 4000 Hz |4000 Hz
Wall 348.5 29 [0.0013] 41 [8E-05| 51 |8E-06] 56 | 3E06]| 43 5E-05 48 | 1.6E-05
door 21 14 [0.0398] 15 [0.0316] 17 0.02 18 | 0.0158] 22 J0.00631] 29 ]o0.00126
glass 49 30 | 0.001 | 33 [0.0005] 36 [0.0003] 32 ]0.0006] 40 | 0.0001 50 0.00001
=S 418.5
Composite TL 25.00 | 27.67 29.84 30.60 34.32 41.10
Wood Shop to Corridor Transmission
Noise Reduction (Wood Shop -> Corridor)
ST @ | | ]| @ | @ | @
St Wesorsion | A (G2 125Hz | 250Hz| S00Hz |1000Hz| 2000HZz| 4000HZz
Floor 372 0.01 0.01 0.01 0.02 0.02 0.02
Common Wall 348.5 0.16 0.07 0.04 0.04 0.03 0.03
Common Wall Door 21 0.10 0.11 0.10 0.08 0.08 0.11
Common Wall Glazing 49 0.15 0.05 0.04 0.03 0.02 0.02
Crit Room Wall 418.5 0.22 0.08 0.05 0.04 0.03 0.03
Ceiling 372 0.27 0.60 0.64 0.80 0.91 0.99]
A,=3Sa 261.44| 289.56| 280.725| 338.87| 371.63 402.02
Composite TLCommon Wall 24.99886( 27.666| 29.8412| 30.5986| 34.3174| 41.1047
10log a2/S -2.043234] -1.5996| -1.7341]| -0.9166| -0.51585| -0.17448
NR=TL+10log a2/S 22.95563( 26.066| 28.1071| 29.6819| 33.8015| 40.93022
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Corridor Existing Noise Conditions (Noise Level dB)

500
Condition 125Hz 250Hz Hz 1000Hz | 2000Hz | 4000Hz
Max Conidition 78.04 73.93 | 73.89 70.32 70.20 64.07
Dust Collector Only 49.04 46.93 | 46.89 41.32 36.20 28.07
Corridor to Crit Room Transmission
Noise Reduction (Corridor -> Crit Room )
Surface (o) () (o) (o) (o) (o)
Floor (Concrete) 382 0.01 0.01 0.01 0.02 0.02 0.02
Common Wall 348.5 0.16 0.07 0.04 0.04 0.03 0.03
Walls 1016.4 0.10 0.11 0.10 0.08 0.08 0.11
Ceiling (Exposed) 382 0.10 0.05 0.06 0.07 0.09 0.08|
Ar,=3Sa 199.42 159.12| 142.32| 129.63 133.79 160.46
Common Wall 24.00 37.00 44.00 49.00 36.00 41.00
10log a2/S -2.42 -3.40 -3.89 -4.29 -4.16 -3.37
NR=TL+ 10log a2/S 21.58 33.60 40.11 44.71 31.84 37.63
Noise levels in Crit Room
Crit Room Existing Noise Conditions (Noise Level dB)
Condition 125Hz 250Hz |500 Hz |[1000Hz|2000HZz|4000Hz
Max Conidition 56.47 40.34 33.78] 25.61| 38.36] 26.44
Dust Collector Only 27.47 13.34 6.78 0.00 4.36 0.00
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Recommended NC Curve

Crit Recommended Noise Criteron Curve

NC 25

125Hz

250Hz

500 Hz

1000Hz

2000Hz

4000Hz

db

45

38

31

27

25

21

Redesigned Crit Room/Corridor wall construction

Existing 3 5/8” 20 gauge metal studs with GWB on each side

Redesigned Construction 3 5/8” 24 gauge metal studs with 2 layers of 5/8” GWB and 3”

fiberglass insulation

Redesigned Corridor to Crit Room Transmission

Allen Walker
Lighting / Electrical Option

Noise Reduction (Corridor -> Crit Room )

St (@) @ | @ | | @ | @
Surface Description |Area (f6) 125Hz | 250Hz | 500Hz [1000HZz| 2000HZz| 4000HZz
Floor (Concrete) 382 0.01 0.01 0.01 0.02 0.02 0.02
Common Wall 348.5 0.16 0.07 0.04 0.04 0.03 0.03
Walls 1016.4 0.10 0.11 0.10 0.08 0.08 0.11
Ceiling (Exposed) 382 0.10 0.05 0.06 0.07 0.09 0.08
A,=2Sa 199.42 159.12| 142.32| 129.63| 133.79 160.46
Composite TL Common Wall 38.00 52.00 59.00 60.00 56.00 62.00
10log a2/S -2.42 -3.40 -3.89 -4.29 -4.16 -3.37
NR=TL+ 10log a2/S 35.58 48.60 55.11 55.71 51.84 58.63

Noise Levels in redesigned Crit Room
Crit Redesigned Noise Conditions (Noise Level dB)
Condition 125Hz 250Hz |500 Hz |1000Hz|2000Hz|4000Hz
Max Conidition 42.47 25.34 18.78] 14.61] 18.36 5.44
Dust Collector Only 13.47 0.00 0.00 0.00 0.00 0.00
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Crit Recommended Noise Criteron Curve

NC 25 125Hz 250Hz |500 Hz |1000HZz|2000HZz|4000Hz
db 45 38 31 27 25 21
Evaluation

Initial analysis of the wood shop helped lead my design as I originally intended to try and quiet the

wood shop room itself. After trying numerous attempts I found this to be a lost cause. I then turned

my attention towards sound isolation. Occupants within the wood shop would be wearing ear

protection from the harmful noises, therefore the main goal was to make sure the wood shop did not

disturb adjacent spaces. While not exactly adjacent, the crit room, across the corridor from the

woodshop, was used to evaluate sound propagation through the existing building construction. It was

found that the proposed design would create unsatisfactory noise levels in the crit room while the

machines were running in the wood shop. It was then determined that the most cost effective method

to isolate the crit room from this noise was to redesign the wall construction. By changing to 3 5/8”

24 gauge metal studs with 2 layers of 5/8” GWB and 3” fiberglass insulation, noise transmission was

able to be limited to meet the target noise criterion (NC) of 25.
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Conclusion & Final Remarks
The past year’s work on the Art & Visual Technology Building has taught me as much as it has
challenged me. While in many instances only the final design or solution is shown, it was a learning
process including much iteration to come to the point I have. This building and thesis have taught me

a great deal about the relationship between systems and how to approach design.

The lighting depth portion of the report focused on four major spaces; the main entrance facade,
main entry lobby, exhibit gallery and typical painting studio. For each space I ended up having
much different design criteria. Through much iteration I was able to come to a design solution for
each that met the design criteria I had set out to meet. Through the use of the wall-washing LEDs I
was able to create a dynamic and creative solution to give the building and department a sense of
place and identity. The use of the slot downlighting and continuous wall sconce in the main lobby
emphasizes the dimensions of the space while creating a unique feel. The painting studio provides a
flexible and workable condition for painting students that is both effective and energy efficient.
Finally, the use of the recessed channels in the exhibit gallery allows the design to have the low

profile I desired, while still meeting the needs of the space.

The electrical distribution including branch circuits, feeders and panelboards for each space were
adequately redesigned to handle the new lighting loads. Additionally, it was found that the extremely
low utility rate coupled with George Mason University not being eligible for federal tax incentives
led to a photovoltaic array not being financially viable for this project. Meanwhile, it was found that
the use of energy efficient transformers would also not be recommended due to the extremely low

electrical utility rate.

The redesign of the roof framing system was done to structurally accommodate the newly designed
skylights. While providing a better distribution of natural daylight into the painting studio, it will
cost less in the amount of structural steel needed as well as decrease the number and complexity of

connections in the system.
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Finally, an acoustical study was performed to evaluate and improve the existing acoustical
conditions for the wood shop in the lower level of the building. Through the intial design it was
found that no practical method could be employed to decrease noise levels in the shop to
recommended levels. However, a redesign of the wall framing assembly for the adjacent crit room

prevented the transmission of noise from the wood shop to penetrate this space.
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Luminaire Schedule

Luminaire Ballast
Type Manufacturer Catalog # Lamps Type Volts Comments
M1B1-2T5-SA-X{ (2) FP28/835 .
A se'llux | sH-004-WH-277 M1 120 Recessed slot downligh,
DM (L1) Dimming Ballast
. . 50PAR20-H- N
B Lighting Services C100-00-W SP10 na 120 Track nghtmg Mognted to
Inc Skylight Opening
(L2)
. o'l M1B1-175-sA-x| (1)-FP28/835 o - Recessed Continuous slot
SH-004-WH-277 (L1) downlight
1)-FP28/835 i i
D Se’lux MINL-TS 1) M2 277 Recessed c_ontmuous sconce with
(L1) satin diffuse lens
(1)-PLT/32W/
E Kurt Versen H8632-WT 835/ 4P/ ALTO M3 277 Recessed 6” Square Downlight
(L3)
(2)- Stairwell cove fixture. See
F Lightolier CL-1-4-E82 F032/835/ECO M4 277 Proceeding information on
(L4) mounting details.
(1)CDM100/ .
G Bega 8996 MH 830/ED17 (L5) M5 277 Pole area walkway lighting
(1)MC39T6/
H Erco 34105.023 U/G12/ 835PB M6 277 Banner Floodlight
(L6)
(1)20T3Q/ Step light with integral
| Bega 1323 MINISTAR/S - 12v transformer. Supply 120v to
(L7) fixture.
LWI/Tile/FLR/
RECT/ In-grade fixture, integral
J Light Wild 2.165x11.8/ | 72 LEDs (6W) - 24V DC transfgrmer . 120% "
FROST/RGB/ » SUPPY '
BOXY
AT I et fimsh louvers. D
K Focal Point 2/T5/E277] M1 120 '
(L1) Ballast. To be mounted flush
G/PB/DF/BK A
with bottom of channel.
(1)50PAR20/
Lighting Services H/EL25 Recessed Track mounted at top
L Inc C100-00-B n/a 120 of channel. Black finish housing.
' (L8) 25 degree beam spread.
(1)50PAR20/
S . Recessed Track mounted at top
M "'gh“”liferv'ces C100-00-B HISP10 n/a 120 | of channel. Black finish housing
‘ (L2) 10 degree beam spread.
Liahting Services (1&5&7?'2350/ Recessed Track mounted at top
N 9 ﬁ]c C110-00-B nla 120 | of channel. Black finish housing
' (L9) 35 degree beam spread.
Custom in grade housing to
R #116/ 000016/ 144LEDs . .
O Color Kinetics 00/00 (280W) - 120V accommodateI (E):(;jestnan traffic
. D4LED/277VI Surface Mounted Canopy
P Prescolite ADYIWT 4 LEDS (13W) 271V Downlight,

Luminaire Schedule Page 1 of 1 Type: -
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seflluse

Flanged Extrusion
Project: Type: A Qty:
MIB1 - 2T6 - SA X = B = 4 = "WH. — ZI7
Fixture Lamp Upper Lower Mounting  Nominal  Finish Voltage
Series Type Shielding  Shielding Length
DM — = o = 2 - o -
Options (refer to separate data sheets for ordering codes and detalls)
Fixture Series | Lamp Type Upgﬁireﬂ-igger Mounting Nominal Length| Finish |Voltage Options
MmB1 115 F28T5 |SA  Specular Parabolic SH SuspensionClips | 004 4 foot WH White 120 |TE Lengthsto Fit 2" Grid
"é”m Recasssd | 21° (FTS | WA Matie Parabolc TS ' Studs w8 8 foot EMTBS?;ﬁ:t'”%E?‘wmr;ack,
Cgﬁ:rnuo?sa SFSI:nga 1TSHO F54TSHO | P Siky Specular Paraboliy|  (f8ctory installed) 2 12 foot BK Blark | 277 | {prefix qu!mhhf Irg SEM)
{Flanged Bdusion{ 178 FIS2T6 [ PL  Matk Pedorated RC Rotating Crossbars SV Siver FS  Single Fusing
Flanged Endcaps) Parabeli PN Parineter o | rescramg” 347 oM Dimming? (spesity system)
s following page. SP Spec DMA  Digital Addressable Dimmin
i S0 Satne Lens ahr ke, eontgune: RPATHW sl Sagﬁn & Acrylic Inlay® ¥
MADD ©OD Extra Diffuse Lens tions indicate nominal PW  Flex Whip (standard)
Super Recessad X None kergth rounded & the P :
Flush End et highest koot Fastory FW1  Flex Whip (dlmm;ng]
{Flanged Extru sion| will supply laycut drawe- Track Eutrac Standarc!
Flangeless Enczaps| s, Irdiical fvhres DL Suitable for Damp Locations
cannct b fil joined. CCEA Chicago Plenum
p ; 7 " Downlights {See MR16 spec
B 14 T & TSHO ks coly, consub oy or oher umgs. - 2Must b o prof bt (11 Wx 124" Ml constfctony o detals. Consultlachony for ik, 58, MA MP & PL stiskcrgs oy sheels, pp.96-99)

Mounting Diagrams
Suspension Clips (SH)

Pre-nstalled Rod (TS)

1. Housing - Continuous,
6063-T5 extruded aluminum
profile up to 16 feet long. Joined
with Connector Plus Joning
System for ease of nstallation and
to assure a uniform appearance.

2. Ballast - Electronic, high power
factor, dass "P", type "A" sound
rating. Specify 120w, 277v, or
347v. Ballast is factory pre-wired
with leads to one end of fixture.
Consult factory for ballast options,

Scde =1:4

8" {152mm)

3. Gear Tray - Extruded alw
rminurm,with white pairted finish.
Gear tray installed as a complets
electrical unit and iz held in place
with knurled dress nuts. s fully
accessible from below ceiling.

b
——" =
Li B (12Fmm) j\(—_}}
n@us LISTED

Union Made Affiliated
with IBEW Local 363

4. Flange - 1/2" (12mm) wide

flange runs full lengths of both

sides and is part of the main

extruded body,  Specify contimu-

ous flange (M1B1) or flush end
MiB2).

SELUX Comp. © 2006
TEL: (B45) 691-7723
FAX: (845) 891-6749
www.selux.comiusa

M1B1-01 (v5.0)
58

Rotating Grossbars (RC)

Scale=1:8

Perimeter Mount (PN}
-
12) Z
U2 g

B

x

a'
{{82mm)

=

@

b S
5. Lamps - As noted (by others).
Other larmp lengths or wattag

Track

Track insert including track
available for all configurations,
consult factory for details.

11. Rotating Crossbar - For
ir bl ceilings, adjustable

anailable, coreut factany.

6. Upper Shielding - Lowvers
offer excellent glare contrel in lon-
gitudinal, lateral, and all diagonal
planes. High quality aluminum
lowneers and acrylic shielding allow
true freedom of layout for today's
modern spaces,

7. Lower Shiekding - Same
options as Upper Shielding &5,

8. Spring Steel Suspension
Clips - Supplied two places,
lecated momimally every 4 ft.
Support wires supplied and
installed by others.

9. Pre-installed 1" 1/4-20 Stud -
Attached to fixture every nominal
4 feet,

10. Coupling and Threaded Rod
to Structure - Supplied and
installed by others.

for eeiling thicknesses from 14" to
2", Support required mominally
every 4 fest.

12. Steel Wall Bracket and 1/4-
20 Rod - Supplied nominally
every 4 ft. (Fasteners to wall and
wall anchors by athers)

13. Aluminum wallbracket -
Secured to wall (fasterers and
wall anchors by others) and runs
entire length of fixture. Also sup-
plied for width of fidures when
supplied with continuous flange.
Allows for 178" gap between
flange and wall to create shadow
line allowing for unevenness of
wall.

Interior Luminaire Finish -
Standard intsrior colors ars
White (WH), Black (BK) and
Silver (SV). RAL colors (SP) are
available, please specify RALE.

In a continuing effort to offer the best product: possible, we reserve the ight to chiange, without notice, specifications or materials thatinouropinion will not alter
the function of the product. Specification sheets found at wiww seluoc comy/usa are the most recent versions and supercede all other printed or electronic versions.

Luminaire Cut Sheet

Page 1 of 2
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selding

= A

M1B1 and M1B2 Layout Dimensions

Specify T5 lamps when using in grid ceiling systems where 24" or 48" light openings are required.

M1B1 Recessed - nominal 4 foot individual

!-— Outzida Flanoa (M1B1) |
M1B1 Recessed - T-Bar Length - nominal 4 foot individual
2 typical

—_—

i
l
X

4" T to € of T-Bar

M1B1 Recessed - nominal 8 foot individual

Continuous Flange {M1x1})

| s /

Fiugh End (i 1x2)

(M1R1 Shown)

:

(M1R2 Shown)

1|
E — = N
! Outside Flange (M1B1) |
[ ]
M1B1 Recessed - T-Bar Length - nominal 8 foot individual
|——2" typical — !
T 1 1L 1L s
I
o i i
==L [= 1%16" (20mm) Blank Cover —=| T A%18" (ZBrmm)
8" € to & of T-Bar Elank Caover
MiB1 Recessed - nominal 12 feot individual
= T T =
! Cutside Flangs (M1B1) 1
M1B1 Recessed - T-Bar Length - nominal 12 foot individual
[——2" typical ——
" I i IL | 1L
= ! s - |
| |
L'y s A A pis
=t |-— 11" [49mm) Blank Cover -|
12' € to & of T-Bar
Typical Side View

Endnl
P

Imcluding E
615"

5— 407" (1027mm) —h 467" (1179mm) 4?— 407" (1027 mm) —;lP

{15Fmm)
7 ﬁT

b 115" {49mm)
Blank Cover

4" [(100mm)—= ‘-—
= 6%16" (157mm)
LGy
/ol
LA

— |~ 23 (56mm) Feed

Suspensions supplied spaced nominally every 4 feet,
Fixture supplied with 7/8 knockout located 2%:" from end in top of fixture.

Hausing 8" (152mm) ‘
Outside Flange 4%1e" (122mm)—

T5(1 or 2 lamp) T8 (1 lamp)
M1B1/M1B2 M1B1 M1B1/M1B2-TB | M1B1-TB M1B1/M1B2 M1B1
Including Endplates Outside Flange Including End plates Ourtside Flange Including Endplates Outside Flange

4 foot individual

4681" (1186mm)

4758 (1200mm)

47.03" (1185mm)

47.91"  {1216mm)

48.33" (1228mm)

49.20" (1250mm)

8 foot individual

03.21" (2365mm)

400" (2388mm)

95,03 (2414mm)

95.91" (2436mm)

08.37" (2448mm)

97.24"  (2470mm)

12 foot individual

139.65' (3544mm)

14041 (3667mm)

143.08" (3633mm)

143.91" (3655mm)

144.41" (3668mm)

145.28" (3690mm)

For other lengths, lamping, continuous runs or configurations please specify overall length (in feet), accessories desired and sketch/drawing of
configuration. SELUX will detail project drawings upon order and supply submittal drawings for approval. Individual fixtures cannot be field
joined. If you have any questions please contact SELUX customer senvice or applications engineering for assistance (1-800-SELUX-CS).

SELUX Corp. © 2006

PO Box 1060, 5 Lumen Lane / Highland, NY 12528
TEL: (845) 691-7723 / FAX: (845) 691-6749
E-mail: seluxus @selux.com / Web Site: www.selux.com/usa

MiB1-02 (02/06)
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In & continuing effort 1o offer tha best prduct
possible, we resarva the right bo changs, without
notics, specifications or materials that in our
opiricn will not alter tha function of the product.
Spacification sheets found at www.sekicoomiiss
are the most recent versions and supercada all
othar printed or alectrionic varsions.
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George Mason University
Art & Visual Technology Building

Job Mame:

Type:

Allen Walker
Lighting / Electrical Option

Order Number:
C100-00-W

C100 Series 120V PAR16/20

C100-00

SeM-Locking Yoke for Honzontal and Vertcal Focusing

The C100 Cylinder is a fully adjustable speci-
fication grade fixture that aesthetically con-
forms to most architectural spaces. It can be
utilized for either accent or general lighting
dependent upon the wallage and beam
spread of the PAR16 or PAR20 medium screw
base lamp used. It clean appearance makes
it perfect for interior spaces such as muse-
ums, galleries, exhibits, boutigues, residences
and similar areas where short and medium
throw applications are needed.

Optional A size accessories include: Louver,
Glass Color Filters and Spread Lens, Glass
UV Blocking Filter and Stainless Steel Light
Blocking Screens. Integral Dimmer and Coiled
Cord are also available.

5ane

Features include self-locking adjustable full
steel yoke for focusing in all planes, anfoff
safety switch for relamping and maintenance,

Units will also accept all of the energy con-
serving Halogen lamps up to 75 walls.

UL and CUL Listed
USA Manufactured / IBEW

141mm

21318
Timm

A 518
110mm
Aluminum Housing
4 316"
106mm
Medum Sorew Bass PARIS or PARZ0 -
Lamp { by others ) 75 Watt Max. 'I '
1
|I —
Me dum Sorew Base Porcelain Socket with \ /_ "
High Temp. Wirs 2nd Fibenglass Skesving \ el f
W—

Multipls Filter and Accessory

Retaimng Chps
£
w
bt
&
=
=
o
-
]
@
a8

Lighting Services Inc 2 Kay Fries Drive, Stany Point NY 10980-1996 / +1 845 942-2800 Fax +1 845 942-2177 / www.LightingServicesine.com CMD3s 7406
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George Mason University
Art & Visual Technology Building

Job Mame:

Allen Walker
Lighting / Electrical Option

Order Number:

Type:
|e

| C100-00-W

|
C100 Series 120V

PAR16/20

Photometric Data®

S50PAR2O/H/SP10° 50 watt, Narrow Spot

Beam Spread to 508 of CBCP 10°
Center Beam Candlepower 6000
S0PAR2OVMH/FL25° 50 watt, Narrow Flood
Beam Spread to 50% of CBCP 25°
Center Beam Candlepower 1500

Distance in Fast
8 & 2 a 2 4 g

NSP NFL

5000 1500 | 1

1500 75 i 2

o 65T 167 f-"! | 3

& 375 94 | [ 4

§ 240 80 N | 5

2167 42 TN 8

e 122 31 AR 7

& 94 23 ISR 8

2 74 19 Ff L o

=5 60 15 I 1A 10 z

= T T g

@ 50 12 t i 1 s

2 42 10 / | 12 §

£ 3 8 ,r"{ { 13 3

é a1 8 - \ D
277 \ 152

10° and 25°

7SPAR1&/CAP/NSP/10 75 watt, Narrow Spot
Beam Spread to 50% of CBCP 10°
Center Beamn Candlepower 7500

FSPAR1G/CAP/NFL/30 75 wall, Narrow Flood
Beam Spread to 5% of CBCP 30°
Center Beam Candlepower 1900
Distanca in Faat
6 4 2 0 2 4 B

NSP NFL

7500 1900 ) 1
1875 475 JH 2

w 834 211 ."|!\| 3

% asa 119 il 4
00 78 J L 5

§209 53 NI 6

T 154 39 T 7

2 1s a0 R 8

w 93 23 TR 2

2 75 19 ST 108

§ 62 16 FTIECI T "E

T 53 13 [T 12 §

£ 45 M / Y 13 3

% 33 10 ] \ 14 7

= a4 8 [ ! 15 8

10° and 30°

Lamp Types

35PAR20/CAP/NSP 35 watt, 2500 hours

Beam Spread to 50% of CBCP 8°

Center Beam Candlepower 3000

Colar Temperature 2800K

35PAR20/CAP/NFL 35 watt, 2500 hours

Beam Spread to 50% of CBCP a0
Center Beam Candlepower 900
Color Temperature 2800K

35PAR20/CAP/WFL 35 wall, 2500 hours
Beam Spread to 50% of CBCP 40°

Center Beam Candlepower 600
Colar Temperaliire 280
S0PAR20/H/SP10° 50 watt, 2500 hours
Beam Bnread 1o 50% of CBCP 10
Center Beam Candlepower 8000
2

S0PAR20/H/FL25* 50 watt, 2000 hours
Beam Spread to 50% of CBCP 25°
Center Beam Candlepower 1500
Color Temperature 2800K

Lighting Services Inc

75PAR16/CAP/NSP 75 watt, 2000 hours

Beam Spread to 50% of CBCP 10°
Center Beam Candlepower 7500
Color Temperature 3000K
75PAR16/CAP/NFL 75 walt, 2000 hours

Beam Spread to 50% of CBCP 30°
Center Beam Candlepower 1900
Color Temperature 3000K

Accessories

Louver A
1/2" cellular metal louver, controls spill light
and glare, 45° cutofl.

Glass Color Filters, Size A
Selection of 95 permanent rimmed dichroic,
and rimmed and slotted standard colors.

Spread Lens A990
Permanent glass lens for spreading light
beam in one axis, 5°X 50°.

Spread Lens A992
Permanent molded glass lens for spreading
light beam in one axis—nominal 5°X 30°.

Spread Lens A995
Permanent molded glass lens for spreading
light beam in all directions —nominal 50X 50°,

Spread Lens A996

Permanent molded glass lens for spreading
light beam in one direction slightly more
than the other—nominal 45°X 50°.

Beam Softener A998
Permanent glass lens for conditioning light
to create a softer beam.

OPTIVEX=™ UV Blocking Filter A962
Eliminates ultra-violet wavelengths below
41021 0nm. Especially useful for conserva-
tion of artworks and to help prevent fading.

Light Blocking Screens, Size A
AB015-20% Light Blocking, AB025-30%
Light Blocking, AB03S-40% Light Blocking
Stainless Steel Screens. Used individually
or in combination to reduce transmitted light
without changing its color temperature.

Coiled Cord

18/3 105°C, 18" retracted, 6 fool extended.
Specify by adding suffix CC to model number.
White fixture supplied with white cord, all
other finishes supplied with black cord.

Wrench Locking
For permanent locking of fixture position,
add *WL" to model number.

Integral Dimmer

Far Yoke Mounted
Dimmer add Suffix
“FD” to model number.

2 Kay Fries Drive, Stony Point NY 10980-1996 / +1 845 942-2800 Fax +1 845 942-2177 / www.LighlingServicesInc.com

Ordering Information
Model Number
add suffix letters for finish

C100-00

Lexan Fitting for
1 and 2 circuit
LS Track. With
switch.

C100-00F
Same as above,
with fuse.

C100-2G

Universal fitting

for Unistrut
Systems and

any screw or
bolt-up applications.
With switch,

G-foot 3-wire
grounding cord

and plug.

C100-3G

C-clamp for pipes
from 58" to 2" 0.D.
With switch, 6-foot
3-wire grounding
cord and plug.

*C100-4G
Cushioned weighted
base for floor or
table use. With
switch,6-foot 3-wire
grounding cord
and plug.

C100-5A

Canopy for
permanent mounting
on standard 4" octag-
onal outlet boxes

=tk = [ -

Finishes (Paint)

Black (suffix B)
White (sufiix W)
Silver (suffix S)

Graphite (suffix G)
Platinum (suffix P)

Notes:

1. CBCF = Center Beam Candlepower

2. K = Color Temperature in Kelvin degress
3. H =Halogen

A, CAP = Capaylte

5 ORTIVEX=
&, Lamp manufacturers published data

 MNon-UL and Non-CUL

-

i

i

57186"

i

lass is & rademark of Bausch & Lomb Inc

CMD3s 7406
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RA4d NN . . I SN ¢ I f——
IVI I UU Super Recessed Linear Fluorescent 5JI/’ o U > £
. e b
Flanged Extrusion = AT A
‘ Project: Type: C Qty:
MiB1T — 1T5 - SA - X - 5H - 004 - WH - 277
Flxture Lamp Upper Lower Mounting  Nominal  Finish Voltage
Serles Type Shlelding  Shielding Length
Optlons (refer to separate data sheets for ordering codes and detalls)
Flxture Serles | Lamp Type Upgﬁe{clii:;m Mounting Nominal Length| Finish |Voltage Optlons
M1B1 115 F28T5 | SA Specular Parabolic SH Suspension Clips | 004 4 foot WH whits | 120 |TB Lengtsto Fit2 Grid
W00 M5 (20F28T5 | MA Matte Parabolic [ Ts 1" Studs w08 8 foot T-Bar Celling System!
- oo JEM  Stand-by Battery Pack?
e oo | THOFSATSHO | WP Sl Specr arpote] (oo hstalied | (BK Back f gy fiBW SR R P
(Flanged Exiusion{ 178 FU32T6 | PL Mati Perbresd RC Rolating Crossbers * v siver FS  Single Fusing
Flanged Endoaps) Parabiolc PM Perimeter Mount | For ::";a'_'ﬁﬂsﬁ . 347 (oM Dimming? (specity sgrstemj2
i ue ollaving page. For DMA. Digital Addressable Dimmin
SD Satine Lens . SP Specify g g
MiB2 00 Exta Difiss L olhar length, coriguia- RAL# 81 Safine Acnylic Inlay?
e Regessed o7 St ekt FW ek Whip {standard)
CURCT NSLCa00 e T . ) .
Fish End A Hone next highest fool. Fastory FW1  Flex Whip (dimming)
{Flanged Exirusion wil supply Byout drew- Track Eutrac Standard®
Flangeless En ¢3F51 ings. Individuel s DL Suitable for Damp Locations
cannatba feld joined. CCEA Chicago Plenum
Downlights (See MR16 spec
INME Wi TS & TEHIO lamps niy, cansul Tackey or otier Eamps.  “hustbe o profe Balbets 174" Wt 15" Hy oreut fictony for cbtls, 30arstn bdory ior ostall. 54, MAMP S FL sgingsany. shewts, pp_Bsgg,
Mounting Dlagrams Seale=1:8 Track
Track insart including track
Suspension Clips (SH) Prednstalled Rod (TS) Rotating Crossbars {RC) Perimeter Mount (PM) avallable for all o om%umion .
-~ . consult factory for dataiks.
(-
O—r & @ ¢

N
O

" E
{3
M1B1 -+ 1. Housing - Continuous, 5. Lamps - As noted (by others).
- E063-T5 endrudad aluminum Cther lamp lengths or wattages
M1B2 o profile up to 16 feet long. Joinad avalable, consult fackory.
4 (a0 K with Connector Plus Joining
(100mm) System for ease of installation and &. Upper Shielding - Louvers
to assure @ uniform appsarance. offer excellent glare control in lon-
— R h
(1) N\ 2. Ballast - Electroric, high power  1vdinal lateral, and all diagonal
p. factor, class "P". type A" sound planes. High quality aluminum
Lt P lewuvers and acrylic shisldng allow
-'fE-\-’”' rating. Specily 120, 277v, or true freedom of layout for today's
Ny . 37w, Ballast is factory pre-wired rmodem . Y ud
A - | E with leads to one end of fiduns, Spaces.
Py e - ¢
(3J :E_i Consult factory for ballast options. 7. aner Shielding . S_ame
(3 N o 3. Gear Tray - Extruded alu- options as Upper Shielding #8.
WA minurm,with white painted finish. ; .
X ~ Geartray installed as a complate 8. §pnng SBFI Suspension
B) . B . - Clips - Supplied two placas,
o alectical unit and is held in place lacatad nominally avery 4 ft
- with knurled drass nuts. s fully il Al S
accessible from balow oziling. insglnled by ohergp
~ )
L— 5" (127rnm) '\Z; 4. Flange - 1/2" {12mm) wide 9. Pre-installed 1" 1/4-20 Stud -
flange mns full lengths of both Aitached to fixture every neminal
sides and is pant of the main 4 feat.

axtruded body. Spacify contiru
cus flange (M1B4) or flush end
(MHB2).

B@US LISTED

Unien Made Affiliated
with IBEW Local 363

SELUX Carp. © 2006

TEL: (B45) 691-7723

FAX: (845) 6916749

WWW.SelLX. conmvusa
M1B101 (v5.0)

10. Coupling and Threaded Rod
to Structure - Supplied and
installed by others.

[

11. Rotating Crossbar - For
inaccessible cailings, adjustable
for cailing thicknesses from 1/4" to

2", Support required nominally
avery 4 faat.

12 Steel Wall Bracket and 1/4-
20 Rod - Suppliad nominally
every 4 ft, (Fastenars to wall and
wall anchors by cthers)

13. Alumin um wallbracket -
Securad to wall (fasteners and
wall anchors by others) and nuns
entire length of ficiura.  Also sup-
plied forwidth of fixtures: when
supplied with continuous flange.
Allowes for 1/8" gap batween
flange and wall to create shadow
line allowing for unevennass of

Interior Luminaire Finish -
Stanclard interior colors are
Whitz (WH), Black (BK) and
Silvar (SV). RAL colors (SP) are
available, please specify RAL2.

In a cortinuing effort to offer the best product possible we reserve the right to dhangs, withaut notice, specifications or matenials that in ouropinion will not alter
the function afthe product Specification sheets found at wwawselusooom/usa are the most recent versions and supercede all other printsd ar electronic versions.
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Lighting / Electrical Option

S /_"\O|_|l_ M 7

SEITEA

M1B1 and M1B2 Layout Dimensions
Speclfy T5 lamps when using In grld celling systems where 24" or 48" light openings are required.

M1B1 Recessed - nominal 4 foot Indlvidual

(I
[ =
|

|- outside Fiange (M1B1)
M1B1 Recessed - T-Bar Length - nominal 4 fook Individual
——2" typical —'-1'r
1

I
i

&4 ¢ to € of T-Bar
M1B1 Recessed - nominal & foot Indlvidual

Continuous Flange (Mix1)

(M1R1 Shown)

Flush End (M1x2)

Outsie Flange (M1BH) .
L] L]
M1B1 Recessed - T-Bar Length - nominal 8 foot Individual
£ TFpical —-+ i .
JI. L i
—=a = 13" {28mm) Blank Cover | e 136" (28mm)
- & € to € of T-Bar Blank Cover M1 R2 Shown)
M1B1 Recessed - nominal 12 foot Individual
E = .
! Quiside Flanga (M1B1)
M1B1 Recessed - T-Bar Length - nominal 12 foot Indlvidual
l—2" typical —
T L 1L i | 1L I
! e e o
— |— 151" (40mm) Blank Cover —'-| = 11845" (49mm)
= 12" & to & of T-Bar Blank Caver
Typleal Side View
| Including Endpl a :1nomm:—-| ‘-—
?;::1] o 407" c102'm-|-u-|-|:—--iF 4870" t11?9mm]4'#—w.ﬁa" (1027 mm) _-jrf =— 6" (15?mm]+_“ i
2
- sl e
—= = 2" [56mm) Fead D
Haousing 6" (152mm)
Suspenslons supplled spaced norinally eve"ry 4 feet. Outside Flangs 4"he* (1Z2mm)
Fixture supplled with 7/8 knockout located 2¥+" from end In fop of flxture.
T5 (1 or 2 lamp) T8 (1 lamp)
M1B1/M1B2 MiB1 M1B1M1B2 - TB | M1B1-TB M1B1/M1B2 M1B1
Including Endplates | Qutside Flange Including Endplates | Qutside Flange Incluging Endplates | Qutside Flange
4 foot individual [ 46.81* (1186mm) | 47.58" (1200mm) [ 47.03" (1195mm) | 47.91" (1216mm) |48.33" (1228mm) [48.20" (1250mm)
8 foot individual [ 9321 (2%65mm) | 9400" (2388mm) | 95.03" (2414mm) | 95.81" (2436mm) |96.37" (2448mm) | 97.24" (2470mm)
12 foot individual |139.65' (3544mm) [140.41* (3567mm) [143.03" (3633mm) (14391 (3655mm) |[144.41" (3668mm) [145.28" (3690mm)

For ather lengths, lamping, continuous runs or confiqurations please specify overall length (in feet), accesscries desired and sketch/drawing of

configuration. SELLX will detail project drawings upon order and supply submittal drawings for approval.
joined. If you have any questions please contact SELUX customer service or applications engineering for

SELUX Corp. © 2006
PO Box 1060, 5 Lumen Lane / Highland, NY 12528
TEL: (845) 691-7723 / FAX: (845) €91-6749

Individual fixtures cannot be field
assistance (1-800-SELUX-CS).

In & confiing effort bo offer the best product
pessible, we reserva the right b change, without
nofice, specifications or materals that in our
opinion will ot alter the unclion of the product,

E-mall: seluxus@selux.com f Web Site: wiww.selux.com'usa iﬁrﬂ:&ﬁm:ﬁsmﬁg'&mﬁ
M1B102 (02/08) ofhesr pinted or electroric versions.
59
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M 1 00 Vertical Wall Mounting

Allen Walker
Lighting / Electrical Option

sedin

Vertical Wall Mount Application (Recessed Continuous Flange Mounting)

Ordering Code: As indicated

Coupling and rod to structure by athers

Securing hardware by others

% Blocking supplied and

| installed by others

3\

For use with Super Recessad

=

(M1B1), Tannenbaum (Mi1N1) and

Ee—aen

Recessed (M1R1) fixtures. \ /
Support Is required
nominally every

4
4 feat. {1 00mm)

' M1R1 - ¥x - xx-TS

—
A4

| Pre-installed 1"
/4 - 20 Rod

Wall

-

3

Coupling and rod to structure by others

Securing hardware by others

Blocking supplied and

| installad by others
/

iy

'

T

[
[

|
|

)

5"
{1 2T rrmy

b

==
T —

MANT - xx-xx-TS
“~— Pre-installed 1"
4 - 20 Rod
M1B1 - -3 - TS
Similar, with &' depth
dimension {not shown)

o Wall

_/—\\_/"\_/!

Vertical Wall Mount Application (Recessed Spackle Flange Mounting)

Ordering Codes: As indicated Coupling and rod to structure by oth

j_’_,-f"ﬂ_ Securing hardware by others

S |

Blacking by others

— —
For use with ;_ _—————T—__'. “‘;Li______ 1}
Super Recessed (M1B0), Ny : W10 - XX - XX - SF1
Tannenbaum (M1NOQ) and /N E
Recessed (M10) fixtures. ( — e s Pre-installed 1*
\ a5, (100mm) e Vey _ s - 20 Rod
Support Is required \ ey
nominally every | % % Wall
4 feat. & :
|
\ / Securing hardwars by others
/I LY r.: Coupling and rod to structure by others ———ﬁr/ Blocking by cthers
\ — [ ———
\ _ 2 . — e _?
Iu | - ™
\ / | \_\Mmu - XX - XX - SF1
|If '% [= " — Pre-installed 1'
' | 5 mgmiitic, 14 - 20 Rod
/ b Y \ {4 2T rmm 5)
| — = -
/ |
/—\\_/\L/‘ Wall
i B 0% e

MIBO - xx - xx - SF1
Similar, with &' depth
dimension (not shown)

SELUX Corp. © 2008

PO Box 1060, 5 Lumen Lane / Highland, NY 12528

TEL: (845) 691-7723 [ FAX: (845) 691-6749

E-mall: seluxus @ selux.com / Web Site: www.sel.comiusa

MTOMNT (02/06) &

In a centinuing effort 1o cffer the best procct
possibi, W resarve the ight to change, without
noties, speciications or materials that in cur
oplrion will not alter the function of the product,
Specification sheats founc at ww salix com/usa
afa the most racant verslons and sipercade all
olher printad of elactionic varskns,
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Electranic
Adustmert  Ballast
|

[]

Access Primary Venting Locking  Focal
Cover (2) Reflector  Slots Sockat
| |
! 1
' i
\‘\\ |i ii :I
- T
P
) on ::
Wy TR
v
ri
=T=T=]== o oo
RS RS ﬁ

Branch Gircuit Square Full Lens Trim

Junction Box Trim

(Opticnal)

Lamp

]

Retaining Aperture

{By Others) Spring (2) Frame

——rc—
A C D
Number | peptn | Aperture | Width | Length | LTS
Hega2 A1 6" 1. 2" 14" 26-32W Triple Tube
286mm | 153mm | 306mm | 388mm | compact flucresecant
Hagds |11V | B'sg |12 14° 42W Triple Tube
286mm | 153mm | 305mm | 358mm | compact fluorescent
Brightness
Mumber | Lamps g8t | T8 BE" | BET | 48"
- 32W PL-T Philips 55 152 224 | 3 10@04
32W T/E Osram/Syl | 32 84 148 | 247 9212
Hagds 42W PL-T Philips 54 147 252 | 435 | 150GEY
42W T/E Osram/Syl | 37 1E 231 2350 | 15008

Diata in footlamberts. Photometer readings, Maximum Brightness Method.

Allen Walker
Lighting / Electrical Option

H8632 One 26 or 32W Triple Tube H22

H8642 One 42W Triple Tube

Compact Fluorescent Downlights
6" Square Parabolic Trim

Optics and Applications

The primary reflector has a unique faceted shape designed for
triple tube lamps. Distribution is for general use or task lighting.
Suitable for damp locations.

Design Features

Steel housings protect and align reflectors and larmps. A safety
locking socket prevents lamp fallout. Trims are stabilized to
prevent racking and are retained by constant pressure springs.
Maximurm ceiling thickness 112" Top or bottom servica.

Finish

Structural parts are painted matte black to suppress stray
light leaks. Standard trims are anodized Softglow® clear.
Special finishes, textures and colors are available.

Trim Textures

Select among different embossed patterns to match the
ambiance of the space being illuminated. Refer to Squares
brochure for descriptive photos.

Ballasts

Fully electronic, microprocessor controlled with programmed
start to assure rated lamp life. Input voltage ranges from

120V through 277V. Power factor .98, starting temperatura

O°F (-18°C), THD<10%. Pre-heat start < 1.0 second. End
of lamp life protection. Rated for = 50,000 starts.

General

Fixtures are pre-wired, UL and C-UL listed for eight wire
75°C branch circuit wiring. Union made IBEW. Luminaire
Efficiency Rating (LER) data is in the photometric directory
located in Section Z.

Accessories

R2 26" support rails. WT  White trim flange.
R5 52" support rails. WHT White complete trim.
SB  Softglow black. BP Ball Peen texture.
SG Softglow gold. CG Corrugated texture.
SH Softglow mocha. DS Distressed texture.
SP  Softglow graphite. WV Woven texture,

ST Softglow titanium. LL Linear spread lens.
SW  Softglow wheat. LP Large prism lens.
SY Softglow pewter. MP - Microprism lens.
SZ Softglow bronze. DM Dimming ballast.
BR Bright trim finish. W347 347 volt ballast.

FC Four cell cross baffle.  FR  Frosting on lens,

F  Fuse. specify lens type.
EM Emergency power includes integral charger light

and test switch visible thraugh aperure. Battery
operation for 90 minutes.
FLTE Full lens trirm, specify lens type, 8.0. H8632-FLTELL.
WRL Wattage restriction label, specify wattage.

Matching Square Units *
Incandescent downlights
Tungsten halogan downlights
Low voltage downlights

hetal halide downlights

* Click for link to pages in blue.

kurk versen

Kurt Versen Compary Paoint Sourca Lighting
Westwood, New Jersey 07675

Pages H7, H8, H9 , H10
Page H11

Pages HS5, HE

Pages H26, H27, H28

Luminaire Cut Sheet
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H22 H8632 H8642

Performance Datachart

Single Unit, Initial Footcandles, 20" Work Plane Ceiling to Floor Multiple Units, Initial Footcandles, 20" Work Plane

H2632 One 22W Philips Read Top Data . "
HEB22 Ons 22W Osram Read Bottom Data Cailing 80%  Walls 50%  Floor 20%
Mair 107 207 0” Spacing is Maximum Over Work Plane
FC | FC Diam FC Diam FC Diam Spacing RCR 1 RCR 3 ACR &
20 2 2 18 4| 11 @ a 7 24 20 14
21 22 7 4| 9 @ &' 28 24 16
15 15 2 |13 &5 | 8 @ g g 17 14 10
15 5 2 12 & | 7 & 7 20 17 11
11 iz % 10 5| 6 @ ) o 13 11 8
11 4 2 o &5 @ 10 o 15 12 0
9 g % & @&/ 5 A0 , i 10 a 6
8 |9 ¥ 7 6|4 10| L e 12 10 7
7 702 & 7| 4 A 12 19! 8 7 5
77 2 & 7|3 A1 i [s] 9 a 5
For 26 Watt x.88
Single Unit, Initial Footcandles, 20" Waork Plane Ceiling to Floor Multiple Units, Initial Footcandles, 20" Work Plane
HE842 One 42W Philips Read Top Data .
HEB42 One 42W Csram Fead Bottormn Data Ceoiling 80%  Walls 50%  Floor 20%
Mair 107 207 0” Spacing is Maximum Over Work Plane
FC FGC Diam FGC Diam| FC Diam Spacing RCR 1 RCR 3 RCR &
26 27 2 |2 4|13 € @ &' 20 26 18
30 25 2 22 4|12 @ &' 28 a2 23
18 19 2 16 5| 9 & o 7 22 10 13
21 0 2 16 & | 8 & 7 a7 23 16
14 i4 2 412 |7 @ 1o o 16 14 10
16 15 % 12 & | & @ o 21 17 12
11 1 2 8 &5 A0 1y 10 13 11 7
12 iz 3 8 & | 5 40 a 16 13 10
9 g oz 7 7| 4 At 1o 11! 10 9 [
10 16 3 7 T 4 A1 10 13 11 8
Candlepower Distribution Candelas Coefficients of Utilization
E / P 32W | 0 3W | |Cailing 0% 70% | 60f% | A% | O
2400* | 2400* | |wall %] 70]50 (2010 ]s0] 10 50 10]s0]10] @
gﬁ %g RCR | Zonal Cavity Method - Floor Reflectance 20%
g?a ﬁg 1 |44|43 (42|41 |42 |40 |40 (30|20 |20 |36
€73 | &2 2 |42|.40|30|.36|.30|.56|.38 (.55 (.36 | .24 |33
e | 52 2 |20|.36|34|.23 |.26 .22 |35 |.22 .24 |.a1 |20
260 | 230
a2 4 |ar|24|31|20|23|20 32|20 22|20 |28
14?14 1§16 5 |a25|.31|20|27|31|27|30|26|.20| 26|25
ﬁ %i 6 |23|20|26|.25|.20|24|28|.24]|.27 24|23
0 10 7 |21|27|24|.23|.27 |22 |.26|.22|.26 |22 |2
s 5 8 |20|25|22|21|.25|21 24|21 |24 20|20
g g 9 |28|23|21(19 23|19 23|19 |22| 19 |18
650 —¢ / 0 0 10 |26|.22|.19|.18 [.22|.1a |21 |18 .21 |18 |47

1 v
HEBB32 32W Philips O Vertical Angles H2632 Osram 32W Triple Tube x .93

Eff 39% S'M 1.19 * Initial Lamp Lumens  H2842 Philips and Osram 42W Triple Tube x .86
p4ow|o4zw | Notes
85 | [+0h] o [ 3200% | 2200* 1 For microprism spread lens multiply data x.88.
170 | 180 o 770 208 2 All data with standard trim, Softglow® cloar.
| - 5| g14 | gog | 2 Datachart degree headings measure one side from nadir.

255 a7 10| 249 Q03 Diameter data includes both sides. Therefore the 207 column
j?g 315% gg? value describes a 40° pattern diameter at the work plane 20"

340 360 55 | 704 Ban above the floor. Footcandle values are at the diameter edge.

495 450 gg gg ggg 4 Datachart spacing is rounded off to the nearest foot.
an| =40 207 5 Data by IES methods. Compact fluorescent data vary due

510 540 45| 176 195 to larmp lumen differences, power input, buming position,
50| 38 a6 ambiant temperature and ballast characteristics. A

596 &30 Eg j‘g 1; modification factor should be applisd.

a0 720 65 \] 0 & Colored trim multipliers: Gold x .90, Wheat x 85,
73 ° Mocha x 80, Pewter x .80, Graphite x .75, Titanium x .75,

7es 810 — @l o 9 Bronze x .70, Black x .70.
85 ] o]

as0 900 ._. o0 ] a

H3642 42W Philips HaE842 42W Csram f Vertical
Eff 343 SM 114 Eff. 349 M 1.01 Initial Lamp Lurmens
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George Mason University Allen Walker
Art & Visual Technology Building Lighting / Electrical Option

Lighting Systems Covelite™ CL-1
Page 1 of 2 1-Lamp T8 Per 4' Section

Y
1
318
| [@)|(e}](
| Half Scale
-l B' >
Ordering Information
Ballast &
Style Lamps Length Voltage
e ] [T ] EE [ B ]
1=1Lamp T8 2 =12 Foot (247) E81 = Electronic 120V
3 =3 Foot [367) E82 = Electronic 277V
4 =4 Foot [487) HD1 = PowerSpec® HOF Dimming T8 120V
6 =16 Foot (727) HDZ = PowerSpec® HOF Dimming T8 277V
8 = 8 Foot {967)
. |
Features Electrical I
1. Housing: Die-formed 20 gauge pre-painted steel. Low profile 3 1,/8" height Specify 120V or 277V 3 conductor, 18 gauge wire. Colorcoded quick connec-
and 8" wide, tors allow ease of connection for joiner modules. For special circuiting, consult -
2. Lamping: One T8 fluorescent lamp: 18 watt for 2 foot, 32 watt for 4 foot factory. Rapid start, HPF, class "P* thermally protected. PowerSpec HOF dim-
and & foot modules, 25 watt for 3 foot and & foot modules. Lamps by athers. ming ballast is available. n
3. Reflector; Constructed of precision die-formed specular aluminum lighting
sheet. Reflector is covered with a seratch resistant protective coating to pre- Labels ) '
vent damage during installation. UL cUL and LB.EW
*
I
Job Information Type:
Job Name: n
Cat. No.: U
|
Lamp{s): I
Notes:
I
1]
Lightelier a Genlyte Thomas Company www.lightolier.com

631 Airport Road, Fall River, MA 02720 e (508) 679-8131 » Fax (508) 674-4710
‘We resemve the right to change details of design, materials and finish.
€ 2002 Genlyte Thomas Group LLC {Lightolier Division) « A0902

<l

Luminaire Cut Sheet Page 1 of 2 Type: F




Allen Walker
Lighting / Electrical Option

George Mason University
Art & Visual Technology Building

Lighting Systems Covelite™ CI.-1

, ;
Page 2 of 2 1-Lamp T8 Per 4' Section
Performance
CANDLEPOWER CURVE CANDLEPOWER COEFFICIENTS OF UTILIZATION
Zone™ 0 22 45 BT 90 M2 135 157 180
fen % EFFECTIVE CEILING CAVITY REFLECTANCE
CANDLEPOAVER: CLAVE
1 166 1% 145 135 ¥ CANDELAS 80 | 10 | 50
- 180 133 432 43 423 433 423 433 423 432 VIALL REFLECTANCE
50 30 1|50 30 10 5|3 1
175 540 524 514 464 444 293 382 352 344 1o 50 wiss 5 = & & =
165 772 739 67¢ 535 43 W03 238 171 W60 2 2 5% 50 4 |47 43 W 8| @
3lae 43 B4 3 M W| B M
155 985 926 816 579 411 19 153 06 9 E*i 2 3 wl® »om x| 2 oW
M5 1142 1089 95 607 364 12 T6 W N E5 |y 3 y(R u M nlwW W
135 1142 10R4 AR GOR 287 T4 25 & o T 6 (33 27 2328 24 0 19|17 M4
S 702 1 Dl N 17 T|B 12
125 1154 1034 88E 619 231 33 0 0 0 Sglo 2 wlm 18 15 1|1 N
115 1034 968 16 487 145 0 0 0 0 =9 |24 19 5|2 16 13 W[ 1N 9
105 721 703 660 385 85 0 0 0 O 022 17 13118 15 12 1810
5 N5 0 oW @ o0 0 0 0 20% FLOOR CAVITY REFLECTANCE
8 72 66 4 25 0 0 0 0 0
0 0o 0 0 0 ©0 0 0 0 0
DISTriDiTion Summary
Zone Lumens % Barelamp % luminare
REPORT NO: LAL396-1F 0-80 768 0.0 0.0
LAMP: 1-F33T8 90-180 2184 75.3 100.00
LUMENS: 2000 N-180 2184 TR.3 100.00
EFFICIENCY: 75.3%
Quick Calculators and Ceiling Brightness
Raadings are rounded off based on initial footcandles at center of 20' rur of luminaires. Room reflectance is 80% ceiling, 50% wal and 20% floos
1Lt, 2 Fixtures, 2 Walls, 11" from Ceiling 1Lt, 2 Fixtures, 2 Walls, 14" from Ceiling
Distance fromwall Distance from wall
1 ') 2' 4 g g n 12 14 | 0 2 ! ' g' ' 12! 14
w Y 05 22 14 1 32 % _ ey % #1717 ¥ 1% |
H g I
3 &
= £ |
2 7 36 3 35 35 36 36 £ 8% 3 36 3 ® W 3
s IF I s T EI N n
g 1 3 32 32 32 32 3l S 106 Ej I
AT 30 a0 30 a0 30 30 E 1w ] 3 W a0 0 28 ’
128" 28 29 29 28 29 28 12'6" 7 28 M 29 FL] Fij
1Lt, 1 Fixture, 1 Wall, 11" from Ceiling 1Lt, 2 Fixtures, 1 Wall, 14" from Ceiling I
Jistance fromwall Distance from wall
o2 C O I [ A oy L A A U ¢ I
oI Y w27 8 B 5 5 LS Y 171 3| m 7 § 5 I
3 g
2 2 -I
2 % 6 24 20 15 12 10 ,; a's" a5 22 20 16 2 10
o TF 22 18 B 12 10 @ T w1 18 15 2 10
s 100 ] W 17 15 12 10 g WF 0 W 17 15 2 10
E ] I R VA ] B 7 ] 16 1 7z 10
25" i3 7 15 @ 1z 10 175" T 7 15 13z 10 U
Maximum Candle Power: 1154 CD & 125° .
Erightness ratio on vertical wall above fixtue is: I
1:1.5 when mounted 11" from ceiling;
1:1.7 when mounted 14" from ceiling. |
]

Job Information Type: |

Lightolier a Genlyte Thomas Compary www.lightdier.com
B31 Airport Road, Fall River, MA 02720 + (508) 679-8131  Fax (508) 6744710
We resenva the right to change details of design, materias and finish.

@ 2002 Genlyte Thomas Group LLC (Lightalier Division) « AD902

<l
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George Mason University
Art & Visual Technology Building

Linear direct, indirect lighting element luminaires

Post consiruction: One piece extruded eluminum, . 188" wall thickness,
with one piece die cast alumirurm top and base and four atractural
integrally extruded sluminum “firs". Accass plate to ballast.

Housing. Four verlical “lins" rraleh the pole with die cast alumnorm Lop
and bottom elements. Hetlective disk of 125" thick soum aluminum.
Optical enclesure: Larrp s contained in an optical assembly
camprised o an ind rect reflector and direct ref active louver stack,
interrally semi-spacular, outside firished in a matte grey anod zed
aluminum, enclosed in a 5%:" O.D. cast, clear acrylic. Fully gasketed
againstwaler and inseclinllration

Electrical: Lampholders: Lampholdars are medium base porcelain with
nickel plated copper screw shell supplied with 200°C Fign tamperatura
leads, rated 4KV,

Balast is in the pole base avalable in 120V or 277V, HPF - epecify.

Anchor base: The #8904 anchorags consists of a heawy gauge welded
assembly of 157" thick galvarized steel. Luminaire sli fits over base
and is secured by six (6) stainless steel socksat head screws.

Finish: These lumnzires are available in five standard BEGA colars:
Black (BLK); Whita (WHT); Bronze (BRZ); Silver (SLV); Eurocoatw (LIRO).
To specify, add appropriate suffix to catalog numkber. For complete
description of DEGA finishirg process, refer 1o techrical infermation
seclion alend of calaluyg Cuslom colors supplizd on soecial order.

U.L. Isted, suitable for wet locations. Protection class: P 65.

Direci/Irdirect lurrinaire with
integratad fixad height pole

U.L. listed, suitabls for wet
locations. IP 65

Colors: Stendard BEGA finishes.

R
.
__/J_n__l
Lemo Lumen A B C
8996MH 1100W ED 17 MH 880C 3E74: 16712 Olig

890A

Anchorage supp led with pole for 13- 114" O.AH.

Type:

BEGA Product #:
Project:

Yoltage:

Color:

Options:
Modified:

Allen Walker
Lighting / Electrical Option

BEGA/US 1000 BEGA Way, Carpinteria, CA 93013
DCopyright BEGA/S 2005 upcated 4/05

[P] 805-884-0533

[F] 8056846682

Luminaire Cut Sheet
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George Mason University

Art & Visual Technology Building

Allen Walker
Lighting / Electrical Option

ERCO

34103.023 Graphit m
E&Eﬂw G12 34000m

Produet description
Houszing and hinge: comasion-re-
sistant, cast aluminum, No-rires
surface treatment. Double pow-
der-roated. Optimized surlg:m
for redueed accumulation of dirt.
Hinge with internal wiring, O- 907
tih_%uminnir: rotatable throught
240", Graduated dise and mount-
ing plate: corrosion-resistant alu-
minum.
Electronic control gear 1200277V,
80Hz. 2 cable entries. Through-
wiring possible, 3=pole terminal
hlack
Hizcd reflector with focal emphasis
in beam dirsetion: Aluminum, =l-
wer, specular ancdized. Side reflec-
tors to increass the vwsual comfort
along the lamp axis, spacular an-
odized. Cut-off angle 507 along the
main axes, Without spill light.
Serew-fastensd cover mtﬁ safe-
glass: corresi on-resistant cast
aluminum, double powder-coated.
Hinge open for lamp replacement.
Suitable for wet location (IPSE):
dust-proaf ard wat:rjk -proc.
Weight 11.461bs | 5.20ka
Maxirnum wind load area 0.75ft2

Focalflood Il Floodlight

with mounting plate for metal halide lamps

Ry g 5jg"
b
20F mm 245 mm
E
w|E W | E
w|E I
~ |8 - IE
o
. 71
- 25 190 mm
=ik
Ta
O Tl
Diry DampWet
G—:’Dutdnnr
4000 cd

T 380 512 3400Im

hift} EHf: D
o
2°
17
73 Iy
g
1 4%
12 5

I
13"
a7

120"
171"
5"

ERCD Lighti
160 Raritan
Suite 10

Iz
nter Parkway

Tel:+7 732 2256 2A5E
Fasi: 47 732 226 ARST
info.usd@emrc.com

Technical Region: 1200277V, 60Hz
Editicn: 11.15.2007

Pleaze download latest version from
www.erco. s om|34106.023

Luminaire Cut Sheet
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George Mason University Allen Walker

Art & Visual Technology Building Lighting / Electrical Option
Recessed wall luminaires - low voltage Type: |
BEGA Product #:
Housing: Constructed of die cast and exruded aluminum with integral Project:
wiring compartment. .
Enclosure: One pisce die cast aluminum faceplate, tempered glass, VOHEIQ e
linear prism spread lens with transhucent white ceramic mask. Faceplate Color:

Is secured by two (2) socket head, stainless steel, captive screws Options:
threaded into stainless steel inserts in the housing casting. Full e
hydroformed internal asymmetrical distribution reflector is specular Modified:
anedized aluminum. Continuous high temperature O-ring gasket for

weather tight operation.

Electrical: Low voltage lampholder: G4, bi-pin with ceramic insulator and

high temperature leads. Integral electronic 120V/11.6V transformer.

For dimming refer to page 326 of catalog.

Through Wiring: Maximum of four {(4) No. 12 AWG conductors (plus

Tian

ground) suitable for 75°C. Two /=" knockouts provided for 12" conduit.
Finish: These luminaires are available in five standard BEGA colors:
Black (BLK); White (WHT), Bronze (BRZ); Silver (SLV); Eurocoat= (LIRO).
To specify, add appropriate suffix to catalog number. For complete
description of BEGA finishing process, refer to tachnical information
section at end of catalog. Custom colors supplied on special order.

L. listed, suitable for wet locations and for installation within 3 feet of
ground. Suitable for all types of construction including poured concrete.
Type non-IC. Protection class: IP 64,

Tungsten halogen luminaire with
high output. Die cast aluminum
trim. Temperad glass spread lens

Ee— with & translucent ceramic mask. © ©
2 Py . . Azymmetrical reflector. Integral

. " 120V-11.6V electronic transformer.
,Mg B [ O ‘ Lamp supplied with luminaire.

i Opening: 4%" x 2%" x 4

LLL. listad, suitabla for wet
locations. 1P 4.
Color: Standard BEGA finishes.

Lamp lumen A B ©C
1323 W/ Spread Lens (@I 1 20W T3 G4, 12V 320 5 2% 4

BEGA/US 1000 BEGA Way, Carpinteria, CA 93013 [P] 805-884-0533 [F] 805-684-6582
DCopyright BEGA/LIS 2005 updatad 408

Luminaire Cut Sheet Page 1 of 1 Type: |




George Mason University
Art & Visual Technology Building

LIGHTWILD
FLOOR TILE

ordering example:

LW-TILE

FROST
Frosted
Lens

MARB
Marble
Lens

+ Hominal Colors:

* Number of LEDs:

=+ Beam Angle:
=+ Lens:

+ Housing:

= Cable Connection:

= Ship Weight:

+ Cable Attachment:

=« Listings:

LW-TILE-FLR-RECT-2.165x11.8-FROST-B-BOX-Y

FLR RECT 2165 %118
Floor Installation Rectangular Width x Length
WALL

Wall Installation

ww oW B BOX-Y
WarmnWhite  Cool 'White  Blue Include

R c A recessed box
Red Gre=n Amber BOX-M

RGE Do not include
Color-hanging, color-contral lable recessed bax

Available inwarm white® (WW), coolwhibe (CW*, blue (B),
red (R), gresn (G, amber (A, or color-controllabde RGE
(RGE] LEDs

72 LEDs {24 red 24 green, 24 blue in RGE model)

S |ES files at
wowaw lightwil d.com/productsitilesandblocks_floortiksasp

Termpered, frosted glass or termpered glass with ranslucent
markle

Stainless steel

2-ar 4-conductor ifor RGB) jacketed cable with plain ends
10 lbs per tile

Cableenters back of tile

[ Us
LISTED

=« Temperature Range: -13to167F (-25t0 750

+ Moisture Ingress: Ips7

=+ Options:

LightWild offiers turnkey control solutions incduding basic
power on/off control, dimming, pre-programmed
controllers for RG B fictures, and interface to third party
DM controllers. See LightWild's Floor Tiles Control
Options page for more information.

+ Power Requirement: 2aVDC

{Contractor supplies 120/240VAC to control and power
unit,which incudes a transforming power supply that
delivers 24VDC to fotura)

« Power Consumption: 6W (W=Watts pertile)

« Life of Bulbs:

Underickeal envirenmental and electrical conditions
operating normal effects, LightWilkds LEDs are axpected to
last approxinmately 50,000 to 80,000 hours according to
LED manufacturers. As with all light sources, users can
axpact 3 depredation in brightness during the course
ofthis estimated lifetime. A depredation in brightness

can be expedited by a change in emvironmental conditions
and electrical usas.

*# LightWild selects from an LED bin with arange of 2700K-
5200K with & goal of matching 000K for its warm white
tikes and from an LED bin with a range of 3&00K-9000K with
agoal of matching 7 300K for its cool whita tiles.

Al Cantents Copyright & 2007, Light'Wid A1l Rights Resarved.

LIGHTWILD FLOOR TILES

Q13-851-3000 - wWwWW.LIGHTWILD.COM

Allen Walker

Lighting / Electrical Option

2.165 inch (55 mm) WIDTH LED TILE SERIES

Frosted Glass Lens
2165 x 1183 365 inches
55 x 300 32 millimeters)

- Marble Lans

2,165 x 1 1.8x 32inches
155 x 300 98 millimetars )

TOP VIEW

11.8 in 300 mm)

2165in
(55 mmi

SIDE VIEW

Glass Lans:
573 innammy

2dd .25 inamm)
11.8 in 208 mm)

I
. 375 n (9.5 mm) A75in (9.5 mm)
2.2 Inisemm)

75N Gz ———

265in
B2mm

1.25 0N @2mm)

END VIEW

2.165 in (55 mm)

Add .25 [MiiE mml
Glass Lons: 573 N 04 mm)

|

EIUIG ST

2.2 inss mm)

75 in 22 mm) .

375N (25 mimi

s
3.65i0n
Eamm

LIGHTWILD

Luminaire Cut Sheet
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George Mason University

Art & Visual Technology Building

Allen Walker
Lighting / Electrical Option

vision™ |

DINENSIONAL DATA

Asymmetric

Symmetric

12.00° |
304.8MM

lamping options

asymmetric
lens

louver
lens & louver

Te, Ts & TsHO LAMPS

symmetric
lens

[ouver

lens & louver

i

T, Ts & TsHO LAMPS

152

1s2.4mrm

152.4mm

12.00'
304.8MM

Y
= =
——

——

FOCAL POINT®

FEATURES

1'%2' or 1'w4' recessed luminaire designed

specifically to address telzconference lighting

reculrements.

Shielding may be specified in following
configurations:

Lens only
Louver anly

Lens and Louvers

Asymmetr'c or Symmetric distribution
mudels available.,

Matte black louver eliminates glzre.

Luminaires may be continuously row

maunted.

Vision™ I Is an essential part of
videoconferencing lighting systems.

PERFORMANCE

septenber 2 oos

A ——

[T U P——
i 1o Anyimimnsino

24°¢ Efficiency
2210 cd @ 25°

e Photometric section for
additional performance data.

Luminaire Cut Sheet
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George Mason University
Art & Visual Technology Building

flxture type:
project name: 2
- . i
ORDERING &
DETAILS
luminalre serles FTW
maunting deywall frame kit T
specify V5T b fla wte” and 1571e" 4me secy "DF” Drywall Frame Kit dor drywall
o '5&[" for &"1&" slot 102 grid 1ypes. ailing conditiare. 14
nominal slze
1'xa 14
U Tk a?
[] D
distribution
Direct Eyremcerlcal O
| C] Dirsct Asyrmetrical W
"B Aatee "ET" slottee L= tie—wire orsoems  cutowt dimensions: 2
Luminaire sits of kap wosurdrame kit 1% Min: 122207 lamp cuantity
of si1e” shot e grid. Max: 12,50 oneLamp 1
Luminaires cannce be nsialed in Thar &' Min: 401227 Teo Lam )
oeii[&glgwums. aeer 15" high in Ta lamp Ma: 4m.303 i La'nz N
R
lamp type s
Ta Te
™8 Ts
TsHO T=HO
Asymmetrk:1,Z of 3 Lamps
e P Symmetric: Z or 3 Lam
SPECIFICATIONS o " .
shructio ballast
COnstruction Electronk: [nseant Stare <iow THO  E E
One-place 2o G2 5@l housing. [T= anlyl E
One-place Zo GA sies regraszad taval for asymmeic applications. Electrank Program Start<10% THD 5 h
Botam aoms 20 3. 518l ballast COmPartment. Elecironic Dimmirg Eallase [ !
{Censubt Faceary for dimming meailabilityg] E
T unitwelght: 12 b 7T =
& unitwelght: 22 b, doltage z
lZover 120 F
Optic I77NOR  ZTT o
Dile-foemad 023° ehick specular Aluminum Feflaciog 247 Volt 247 i
{Consule faceory for svailabiliy]
Parallzl Lower Blade: 040" Aluminum, 1°H ¥ 1° flequency ¥ 167" tikk, :
Mates Elackfinish, i i
Shlekling: char a=ryilc |=ns with K19 diaganal prisnatlc paeern, TR 5
Pararubs Lawer: Injectlon mokded specular siver, 75° % 75" 8 5°H. EE z
FE TE
electrical shizicling I3
=2
E lectronic ballasss s tharmally proceceed and hawe a Class "R ring. ke i3
Optianal D1 and other dimming b2l lasts avallabk, B el RS
LZONSUI 13CkY 10F QIMMING SPECHICALANS 300 AVARADIIIY, (En ) el Ly P B .:-g
UL and cUL lista, R Tp
Sliver Paracute, W¥ax vax 12 PQ g E
amargency i
Emarqency facesry packs provids 30 minutes of [liuminatian, factory optlons —_— E.E
Initlal IUMer cutput far [3Mp types ars 3 fallows: B R OF sH
Drywall Frame Kt DF - B
ALk cimerdions: o :‘
Te Lamps:  Up 10475 lUmens Win:12.1257M a0 12.902" E'E
. Win: 24,122 Mo 24.982" =
TSI:Ir? ﬁps: Epﬁzﬁ :ﬂmx Win: 4=5.122"Mx as.263%] .E'E
pe: Up Emergency Batsry Fack  EM E‘E
. Earthquake Clip  EDQ ge
Y PECH FAQUIFSS UNGWIRETRN NOT 1O 538 CRNCA CIFCUN 35 AL D235, M )
finsh FlzeWhip  FW EE
B ’ e Include 3000k Lamp  Le3se iz
nlyaseer povder oozt applled over 3 5-5tage pre-eanmEn. e ——— =:
p o Leas ==
Standard luminaire housing finished In Mace Elack. INclude 410K Lamp Lea1 i_g
Separae Clrcule 5C o E
e
3
finish B efed
oo
Mztz Black  EBK =
£E
BB
Aol
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Allen Walker
Lighting / Electrical Option

vision™ [

CANDLEPOWER DISTRIBUTION

‘r n..n
o

Horeoreal Anghe
u5 B 5
1757 1797 1TRT
pLLL S 171s
1854 lekd  la42
1281 1842 1DEE
1573 1022 sTE
109 877 13E
meE  ame D
w1 1

7 ] z
[ o o
(=] o o
o a a
o a a
=] o o
[ o o
[ o o
[ o o
[ o o
[ o o
(=] o o
o a a

Taral
e Limans
1757
lako 188
1Z7e  A1%
m1e 311
330 A4
37 N0
14 142
] an
1 )
L] L]
L]
L] L]
L] L]
o o
L] L]
L] L]
L] L]
L] L]
L] L]
L] L]
L]

Fikanama:
Catakq 2:
Efficlency:

That £:

LUMEN SUMMARY

Iann Lumas lﬁp

PEF acem 117

dvdidr 1221 178

g 1928 o

Tl AR Zoze  2na
Lemimaks  0u]pr 2006 25

FTW14# 2TaPBA.[ES
FT¥-24-W.x-Te-E-220-5-PE/& -BK
Zam

LT

B o O LT HF a0k daa

Luminaire Cut Sheet

Page 3 of 3

Type: K




George Mason University

Art & Visual Technology Building

Job Mame:

Typa:

Allen Walker
Lighting / Electrical Option

Order Number:

C100 Series 120V PAR16/20

C100-00

Selt-Locking Yoke 1or Horizomal and Venical Fooising

The C100 Cylinder & a fuly adjustable speci-
ficatior grade fixture that aesthetically con-
farme to moet archilectural epaces. It can be
utilizec for ether accent or gereral lightng
dependent upon the wattage and beam
spread of the PARTE of PARZE imedildim sciew
basz lemp used. Its clean appearance makes
it perfect for interior spaces such as muse-
ums, galleries, exhitils, boatigues, residences
and similar zreas where short and madiam
throw epplcalions ae needed.

Optional A size accessories include: Louver,
Glazs Color Filters and Spread Lens, Glass
UV Blccking Filter and Stainess See Light
Blocking Eercens. Integral Dimmer and Coiled
Cord are zlso available.

RN [y

Features incluce self-locking adjustable full
steel yohe for ‘ocusing in &l plares, onfoff
salety switch for relamping and maintenance,
and multple accessory clips that will hod a
cambinaton of any LS| accessories.

Unite will also aceapt all of the energy con-
sening Halogen lamps upto 75 watls.

ULand CUL Lised
USA Manufactued / IDCW

21318°

141mm

Fioum

Aluminum Housing

LRy
1085

Medium SerewBase PAR1E or FAR2D
Lemnig | Loy olimss ) 75 Wil M,

Medum Soew Bass Porceliin Sooket with
High Temp. Wae and Fibergiass Slesving

Multiple Filter and Arrasaoy
Retaming Chps

Eorvices Ino

@ 1008 Lightin,

Lighting Services Inc

2 Kay Frias Drva, Stony Point NY 10980-1996 / +1 B45 942-2800 Fax +1 845 342-2177 / www.LightingServicasng. com
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George Mason University
Art & Visual Technology Building

Allen Walker
Lighting / Electrical Option

Job Marme:

Crder Number:

Type:
| ]

]
C100 Series 120V PAR16/20

Photometric Data®

S0PAR20/H/SP10° 50 wat:, Narrow Spot
Beam Spread to 50% of C2CP

Centar Baam Candlesower

S0PAR20/H/FL25° 50 watl, Namow Flood
Beam Spread to 50% of C2CP
Center Beam Candlesower

1C°

6000
age

1500

Distance in Faal
] 4 2 0 2 4 £

MNSF NFL
6000 1500 ﬂb 1
1500 375 2
« 867 187 I 3
4 o7s @4 il 4
E 240 &0 11 5
3 187 42 HEAREIN &
o = i T
. 122 31 [IRIR 7
o BN A’
% a4 23 f |
s T4 19 Al a
2 e 15 1] \ 10 2
§ 50 12 JLOT I 11
% / [l g
5 42 10 I 12 §
2 3 9 [ 13 5
5 31 8 I \ 142
2 7 7 11 | 15 &

10% and 257

TS5PAR1G/CAP/MNSPAD 75 wall, Marrow Spm
Beam Spread to 50% ot C3CP ol

Center Beam Candleaower ?bﬂt

7SPAR16/CAP/MNFL/I0 75 watt, Narrow Flood
Beam Spread to 50% of C2CP ace
Center Beam Candlesower 1900

Distanca in Faat
a 4 2 a 2 4 a

NSP NFL
7500 1900 1
1875 475 l"I'I" 2
o 834 211 TERY 3
%469 119 | 4
£300 T8 4 5
3200 53 T 6
9454 @ ANRIN 7
S e @ 11 8
a 93 23 IR 3
2 o AEIEEIER w2
2 i T T o
5 62 18 nE
-‘5 53 13 J [ 1 12§
w a5 11 | 'l" 13 =
g 29 10 Il'II 4 14 ;‘
: 34 8 1 152
10°and 30¢

Lamp Typss

ASPAR20/CAP/NSP 35 watt, 2500 hours

Beam Spread to 50% of CBCP 8
Center Beam Candlepower 3000
Color Temperature 2800K

A5PARZO/CAP/NFL 35 watt, 2500 hours

Beam Spread to 50% of CBCP 30°
Center Beam Candiepower 900
Color Temperature 2800K

35PAR20/CAP/WFL 35 watt, 2500 hous

Beam Spread to 50% of CBCP 40°
Center Beam Candlepower 600
Color Temperature 2800K

50PAR20/H/SP10® 50 watt, 2500 Fours
Beam Spread to 50% of CBCP 10°
Center Beam Candlepower 6000
Color Temperature 2800K

S50PARZ0/H/FL25° EO welt, 2000 hours
Beam Spraad to 5049 of CBCP

oEs
1500
2800K

Center Beam Candlepower
Color Tempetal e

Lighting Serices Ine

75PAR16/CAPMNSP 75 watt, 2000 hours

Beam Spread to 50% of CBCP 10°
Center Beam Candlepower 7500
Color lemperature 3000K
TRPARIRMA APKNFL 75 wail, 2000 hours

Beam Spread to 50% of CBCP 30°
Center Beam Candlepower 1800
Color Temperature 3000K

Accessories

Louver A

1/2" c2llulzr metal louver conirols spill light
and gare, 45" cutaff.

Glass Color Filters, Sizz A

Selection of 95 permanent rimmed dichroic,
and rimmed and slotted standard colors.

Spread Lens A990
Permanent glass lens lor spreading light
beamin one axis, 5°X 50°,

Spreed Lens A992

Permanent molded glass lens [or spreading
light beam in onz axis —nominel 5°X30°.
Spresd Lens A995

Fermanen! molded glass lens for spreading
light bzam in all direcions—nominal 50X 50°.

Spread Lens A996

Permanen! molded glass lens for spreading
light beam in ane directicn slightly more
than te other—nominal 45° X 50°,

Eeam Softener A9SB
Fermanen! glass lers for conditioning lght
o create a softer beam.

OPTIVEX= UV Blacking Filter ASE2
Elimirates ultra-violet wavelengths below
410E10nm Fapacially useful for ennsarva-
tion o artworks and to help prevent fading.

Light Blocking Screens, Sizz A
AB0135-20% Light Blocking, AB023-30%
Light Blacking, ABD35-40% _ight Blocking
Stainless Steel Scrzens. Used individually
o in combination 10 reduce transmitted iight
without changing its colo” lemperaiure.

Coiled Cord

1873 105°C, 18" retracted, & foot axtended.
Specily by adding suffix CC to model number,
White fixture suppled with white cord, all
other finishes supplied with black cord.

Wrench Locking
For permanent locking of fixture position,
add WL 1o model number.

Integral Dimmer

For Yoke Mounled
Cimmer acd Suffix
“FD" to model numbar.

2 Kay Friog Drive, Slony Point NY 10080-1008 / +1 845 042.2800 Fax +1 845 0422177 ! www Lighting Sarvicosine. com

Ordering Information
Node! Number
add suffix letters for finish

-

C100-00

Laxan Fitting o
1 and 2 circuit
L3I Track. With
switeh.
C100-00F
Same as above,
with fuse.

C100-2G

Univer-sal fitting

for Unistrut
Systems and

any screw or
balt-up applicatons.
With switch,

6-foot 3-wie
grounding cord

and plug.

i

C100-3G

C-clamp far pipes
from 58" 102" Q0.
With switch, 6-faol
3-wire grounding
card and pug

ane

*C100-4G
Cushioned weichted
base for flcor o
table use. With
switch 6-foot 3-wire
grounding zord

and plug.

C100-5A _|—
Canapy for h
parmanent mounting &304

o standard 47 pclag-

onal outlet boxes

LI TSV

Finishes (Paint)

Black (zuffix B)
White (suffix W)
Silver (suffix S)
Graphite (suffix G]
Platinuim {ziffix P
hoa:

.CBCF = Center Beam Candlepowsr
E =CobrTe'nper=1Jre n Kehin degress
= F

ako e
.CAP= Ca ylite
LN OPTIJEK" glass 5 & trademaik of Bausch & Lomb Inc

&. Lamp manulacturers publisheddata
*Mon-ULand Non-CUL

s =
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George Mason University

Art & Visual Technology Building

Job Name:

Type:

Allen Walker
Lighting / Electrical Option

Order Number:

C100 Series 120V PAR16/20

C100-00

The C100 Cylinder is a fully adjustable speci-
fication grade fixture that aesthetically con-
forms to maost architectural spaces. It can be
utilized for eiher accent or general lighting

dependent Lpon the wallage and beam

spread of the PAR16 or PAR20 medium screw
base lamp used. lts clean appesrance makes
it perfect for interior spaces such as muse-
ums, galleries exhibits, boutiques, residences
and similar areas where short and medium
throw applicatons are needed.

Optional A size accessories incude: Louver,
Glass Color Filters and Spread Lens, Glass
UV Dlacking Tilter and Stainless Steel Light
Blocking Screens. Integral Dimmar and Coiled
Cord are also available.

Fzatures include seli-locking adjustasle full
sleel yoke for focusing in all planes, on/off
safety switch for relamping and maintenance,
and multiple accessory clips that will hold a
combination of any L8l accessories,

Units will also accept all of the energy con-
serving Halogen lamas up to 75 watts.

UL and CUL Listed
USA Manufactured / IBEW

59M16"
141mm
21318" |
Fimm
Selt-Locking Yoke for Horizontal and Vertical Focusing
ER-U 0
110mm
Aluminum Howsing
4 318"
106mm

Medum Sxew Base PAR1S or PAR20 -

Lamp | by others ) 75 Watt Max.,

Medum Seew Base Porcelain Sodet with

High Temp. Wire and Fibsrglass Slseving

Multiple Filter and Accessony

Retaming Clps
=
m
&
-2
&
o
o
=
=
3
#
£
@

Lighting Services Inc 2 Kay Fries Drve, Stony Point NY 10980-1996/ +1 845 942-2800 Fax «1 845 942-2177 | www.LightingSarvicesinc.com CMO3s 7-06
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Allen Walker
Lighting / Electrical Option

George Mason University
Art & Visual Technology Building

Jab Narme:

Typa:

Order Number:

] |
C100 Series 120V PAR16/20

Photometric Data®

S0PAR20/H/SP10° 50 watt, Narrow Spot

Beam Spread ta 50% of CBCP 10°
Center Baam Candlepower BO00
S0PAR20/H/FL25° 50 watt, Narrow Flood

Beam Spread (o 50% of CBCP 25°
Center Beam Candlepower 1500

Distanca in Fast

& 4 2 0 2 4 8
NSP NFL

6000 1500 /ﬁ 1
1500 375 | 2

« 667 167 i 3

& ars 94 N 4

E 240 80 I L1 5

3 167 42 L [

L 122 3 LU 7

5 94 2 Lt 8

o T4 19 I 171 a

3 60 15 il lI | 109

g 5o 12 [ | "E
5 42 10 AR 12 §

£ 38 o9 lr 13 5
® 31 8 L 147

g 27 T / ‘ \ 15&

10° and 25

7SPAR1G/CAPMNSPA0 75 wall, Narrow Spot
Beam Spread to 50% of CBCP 1
Center Beam Candlepower

7500

7SPAR16/CAP/NFL/30 75 watt, Narrow Flood
Beam Spread to 50% of CBCP 30°
Center Baam Candlepower 1900

Duistanica in Faat

6 4 2 0 2 4 8

NSP NFL
7500 1900 i)
1875 475 I
834 211 S
469 119 11}
300 78
209 53 /
154 3 T
18 1T
93 =3 |
7519 [ARIERIEL 10
62 16 [T 10
53 13 12
45 M
3 10
34 8 15

107 and 30°

e
©

Max, Footcandles al 0° Beam Axis

1884 W BOUEISI]

Lamp Types

35PAR20/CAP/NSP 35 watt, 2500 hours
Beam Spread to 50% of CBCP &8¢
Center Bearm Candlepower 3000
Color Temperature 2800K

3SPAR20/CAP/NFL 35 walt, 2500 hours

75PAR16/C AP/MNSP 75 watt, 2000 hours
10°

Beam Spread o 50% of CBCP
Center Bearn Candlepower
Color Temperature

7500
3000K

75PAR16/C AP/NFL 75 walt, 2000 hours
30°

Beam Spread o 50% of CBCP
Center Bearn Candlepower
Color Temperature

1900
3000K

Accessories

Louwver A
142" cellular metal louver, controls spill light
and glare, 45° cutofl.

Glass Color Fillers, Size A
Selection of 95 permanent rimmed dichroic,
and rimmed and slotted standard colors.

Spread Lens A990
Permanent glass lens for spreading light
beam in one axis, 5°X 50

Spread Lens A992
Fermanent molded glass lens for spreading
light beam in one axis —nominal 5°X 30°.

Spread Lens A995
Permanent molded glass lens for spreading
light beam in all directions—nominal 50°X 50°.

Spread Lens A996

Permanent molded glass lens for spreading
light beam in one direction slightly more
than the other—nominal 45°X 50°.

Beam Softener A998
Fermanent glass lens for conditioning light
to create a softer beam.

OPTIVEX= UV Blocking Filter A962
Eliminates ultra-violet wavelengths below
410£10nm. Especdially useful for conserva-
tion of artworks and to help prevent fading.

Light Blocking Screens, Size A
AB01S5-20% Light Blocking, ABO2S-30%
Light Blocking, AB035-40% Light Blocking
Stainless Steel Screens. Used individually
orin combination to reduce transmitted light
without changing its color temperature.

Coiled Cord

18/3 105°C, 18" refracted, 6 fool extended.
Specily by adding suffix CC to model number.
White fixture supplied with white cord, all
other finishes supplied with black cord.

Wrench Locking
For permanent locking of fixture position,
add “WL" to madel number.

Integral Dimmer

For Yoke Mounted =
Dimmer add Suffix

“FD" to model number. =

@

Beam Spread to 50% of CBCP ao®
Center Beam Candlepower 900
Color Temperature 2800K
35PAR20/CAPYWFL 35 wall, 2500 hours
Beam Spread to 50% of CBCP 40°
Center Beam Candlepower 600
Calor Temparature 2800K
SUPAR20/H/SP10° 50 wall, 2500 hours
Beam Spread to 50% of CBCP 0
Center Beam Candlepower 6000
Color Temperature 2BO0K
SOPAR20/H/FL25° 50 watt, 2000 haurs
Beam Spread to 50% of CBCP 25°
Center Beam Candlepower 1500
Color Temperature 2800K

Lighting Services Inc

2 Kay Fries Drive, Stony Point NY 10980-1998 / +1 845 942-2800 Fax +1 845 942-2177 / www.LightingSarvicesIne. com

Ordering Information
Model Number
add suffix letters for finish

C100-00

Lexan Fitting for
1 and 2 circuit
LS| Track. With
switch.

C100-00F
Same as above,
with fuse.

=

C100-2G

Universal fitting

far Unistrut
Systems and

any screw or
bolt-up applications.
With switch,

6-foot 3-wire
grounding cord

ard plug .

Ai

53/4"

},

C100-3G

C-clamp for pipes
from 58" 10 2" Q.D.
With switch, &6-foot
3-wire grounding
cord and plug.

4|

8ne

*C100-4G
Cushioned weighted
base for floor or
table use. With
switch,6-Toot 3-wire

- 5716
grounding cord
and plug.
C100-5A _|—
Canopy Tor
permanent mounting 434
on standard 4" octag-

anal outlet boxes

el ol I BRE

Finishes (Faint)

Black (suffix B)
White (suffix W)
Silver (suffix 5)

Graphite (suffix G)
Platinum (suffix P)

Notes:
1. CBCFP = Center Beam Candiepower
2. K = Color Temperatura in Kelin degress
3. H = Halogen
4, GAP = Capaylis
5. OPTIVEX™ glass is & trademark of Bausch & Lomb Inc
6. Lamp manufacturers published data
*NonUL and Non-CUL

CMO3s  7-06
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George Mason University
Art & Visual Technology Building

Allen Walker
Lighting / Electrical Option

Job Mame:

Type:

Order Number:

C110 Series 120V PAR30

C110-00

The C110 Cylinder is a fuly adjustable specifi-
cation grade fixture that aesthetically con-
forms to most architectural spaces. It can be
utilized for either accent or general lighting
dependent upon the wattage and beam
spread of the PAR30 medium screw base
lamp used. Its clean appearance makes it
perfect for interior spaces such as museums,
galleries, exhibits, bouwtiques, residences and
similar areas where medium throw applica-
tions are needed.

Optional B size accessories include: Louver,
Glass Color Filters and Spread Lens, Glass
UV Blocking Filter and Stainless Steel Light
Blocking Screens. Integral Dimmer and Coiled
Cord are also available.

Features include self-locking adjustable full
steel yoke for focusing in all planes, on/off
safety switch for relamping and maintenance,
and multiple accessory clips that will hold a
combination of any L3I accessories.

Units will also accept all of the energy con-
serving Halogen lamps up to 75 walts.

UL and CUL Listed
USA Manufactured / IBEW

@ 1938 Lighting Services Inc

LX-T:
168mm
are
S8mm
Seli-Locking Yoke for Horizontal and Vertical Focusing
412"
114mm
Aluminum Housing
5"
127 mm
Medum Sorew Base PAR30 Lamp -
( by omers ) 75 Watt Max.
Medium Sorew Base Porcelain Socket with
High Temp. Wirz and Fiberglass Slesving
| I
I'.
I". -
Multiple Filter and Accessony 7
Retaming Clips f -
Lighting Services Inc 2 Kay Fries Driva, Stony Painl NY 10980-1996 / +1 845 942-2800 Fax +1 845 942-2177 / www.LighlingSarvicesInc.com CMO36 7-06
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George Mason University Allen Walker

Art & Visual Technology Building Lighting / Electrical Option
Job Name: Type: Crder Number:
| ]
C110 Series 120V PAR30
Photometric Data® Ordering Information
75PAR3OH/SP10° 75 watt, Narrow Spot 75PAR30/M/FL35° 75 watt, Flood Model Number =
Beam Spread to 50% of CBGP 10° Beam Spread to 50% of CBCP 35:  add suffix letters fo- finish
Center Beam Candlepower 13000 Center Beam Candlepower 2000 . i -
TSPAR3IOH/FL25® 75 watt. Narrow Flood Lzxan Fitting for |
Beam Spread to 50% of CBCP 25° 1 and 2 circuit 5316
Center Beam Candlepower 3100 Distance in Feet ::»!tl'r:ack. With
Motz w8 & 4 2 0 2 4 8 8 10 12 14 e
NSP NFL  FL
13000 3100 2000 % 1 C110-00F
3250 775 500 J Al 2 Same as above,
1444 344 222 I-'lII" a with fuse.
g1z 133 125 ,."'" | || \\ 4
2 520 124 80 ;’f. || 1 i 5 C110-2G
T %1 86 5§ : I". L Universal fitting for
3 265 63 40 i TS 7 Unistrut Systems
D 503 48 31 AT k] and any screw or &
2 160 38 24 / A1 a bolt-up applications.
; 130 31 20 i I ) 10 With switch, 6-foot
T 107 25 16 A i l‘-\ " g 3 ""ci'm QC'I‘“L;”di"Q
8 90 21 13 Al \ 12 B cordand plug.
g 7 18 o , L 13 B
L 5
< 6 15 10 I A 14 B
2 57 13 a - L 15 2 C110-3G
107 and 25%and 35° C-clamp for pipes
. from 5/8” 1o 27 .
Lamp Types Accessories C.D. With switeh, 8344
6-foot 3-wire
SOPARIO/HIR/SPY® 50 watt, 3000 hours Louver B grounding cord
Beam Spread to 50% of CBCP g°  1/2" cellular metal louver, controls spill light and plug.
Center Beam Candlepower 13000  and glare, 45° cutoff.
Color Temperature 2810K  Glass Color Fillers, Size B
Selection of 95 permanent rimmed dichroie,
SOPARJIO/HIR/TL25® 50 watt, 3000 hours i ! *C110-4G
Beam Spread to 50% of CBCP 5 and rimmed and slotted standard colors. Cushioned weighted
Center Beam Candlepower 2700  Spread Lens B990 base for floor of a
Color Temperature 2B10K Permanent glass lens for spreading Hghl  yabie use. With |
beam in one axis, 5°X 50°, rimmed and slot- . iich 6-faot 3-wire Py
SOPAR3IO/HIR/FL35 50 wall, 3000 hours ted for heal expansion. grounding cord
Beam Spreard 1o 500 nI CRCP 35° | Spread Lens B992 and plug. ,
Center Beam Candlepawer 1500 | Permanent molded glass lens for spreading
Color Temperature 2810K [ light beam in one axis—nominal 5°X 30°.
60PAR30/H/SP10° 60 walt, 3000 hours Spread Lens B995 ) Ci10-54
Beam Spread to 509 of CBCP 1g* Permanent molded glass lens for spreading Canopy far
Center Beam Candlepower 10000 light beam in all directions—nominal 50°X 50°. parm axent mounting FRE
Color Temperature 2800K  spread Lens B996 o standard 4" octag-
Permanent molded glass lens for spreading onal outlet boxes
G60PARJO/H/FL25" 60 wal, 3000 hours light beam in one direction slightly more
Beam Spread to 50°% of CBCP 25%  than the other—nominal 45°X 50°.
CoplerSea Candeoonet 2400 aam oftnsr 009 .
Permanent glass lens for conditioning light Wrench Locking ] -
to creale a so'ter bearm. For permanent locking of fixture position,

60PARJIO/H/FL35® 60 wal, 3000 hours

add “WL" to model number.

Beam Spread to 50% of CBCP 35° OPTIVEX= UV Blocking Filter B962 )
Center BEeam Candlepower 1700  Eliminates ultra-violet wavelengths below Integral Dimmer )
Color Temperature 2800K  410£10nm. Especially useful for conserva-  For Yoke Mounted Dimmer add Suffix
tion of artworks and to help prevent fading. “FD” to model number.
?SPARC:!UIH.I’SP1U ::5 walt, 2000 hours . Light Blocking Screens, Size B Erishes (Fai
Beam Spread to 50% of CBCP 10 o I : o inishes (Paint)
B8015-20% Light Blocking, B8025-30% e T
Center Baam Candlepower 13000 ot Blocking, BB03S-40% Light Blocking  Ciack  (Suffix B)
Color Temperature 2B30K ' ’ White (suffix W)

Stainless Steel Screens. Used individually

ar in combination ta rediuce transmitted light Sllver {suffix 5)

Graphite (sulfix &)
Platinum (suffix P)

7SPARIO/H/FL25® 75 wa'l, 2000 hours ; i
: thout changing its color temperature.
Beam Spread o 50% of CBGR age  Wihoutchangng peratu

Coiled Cord
Center Beam Candlepower 3100 0 .
Color Temperature 5830k 18/3 105°C, 18 retracted, 6 feot extended.

Specify by adding suffix CC to model number.

75PAR3O/H/FL35® 75 wait, 2000 hours yiite fliure suppliad With white cord, all — es:

Beam Spread to 50% of CBCP 35° supp ' : 1.CBCP = Center Beam Candiepower
Center Deam Candlepower 2000 ;.ﬁ:ﬂ;g’g;:“rﬂ”"'“ n Kahrin degre o
Color Temperature 2830K i HIR = Halogen Infra Fed

5 OPTIVEX= 1glass s a rademark of Bausch & Lomb
&, Lamp manufacturers peblished data
#MNon-UL and Hon-CLUL

Lighting Services Inc 2 Kay Frias Drive, Stony Point NY 10980-1996 / +1 845 942-2800 Fax +1 845 942-2177 { www LightingSarvicesinc.com CMO36  7-06
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George Mason University Allen Walker
Art & Visual Technology Building Lighting / Electrical Option

Cetiitics PHILIPS

COLORBLAZE 48

The ColorBlaze® 48 fixiure washes |0rge areas with Fcr—reuch'lng, rich, saturated colors and color-
changl’ng |\'ghﬂng effects. The siremmhned, fourfoot black metal housl’ng prcvicles a simp|e yet powerFu|
solution fer |<:rge<1rec1 scenery and wash ||'ghﬁng for theaters, TV and video studies, concerts, events,
casinos, and exhibits. On-board power supplies and addressing capabilities eliminate the need for dedi-
cated support equipment and sim p||'fies speciF‘lccrion and installation. The cluro-swirch‘mg power supphes
work around the world.

Designed ina rugged extruded aluminum housing, each fixture features attached mounting brackets
with tweo, 1/24inch {13 mm) mounting holes for use with Cheeseborough clamps or pipe c?emps.
Locking knobs located on the mounting brackets allow for 180° rotational adjustment and locking with-
out the use of specio| tools. Opﬁona| mounting brackets are available for Thandle mount cpph’coﬂons.
The housing is equipped to support spreqd lenses, louvers, and other attachments. A sl'ng|e 3-wire,
18AWG &-foot (1.8 m) UL/cUL rated cord with IEC and Hying leads is supplied. (Consult distribution
for cord sets listed for PSE or CE).

Each ColorBlaze 48 fixture has eight individual circuit board assemblies, each with 18 high-intensity
LEDs. This makes it sequentially controllable in &-inch increments by a Color Kinetics DMX controller or
a third-party DMX512 confroller. Each circuit board is pre-addressed for Light# 1-8/DMX# 1-24. Data
can be daisy-chained from fixture to fixture with an RJ-45 data cable or an XIR-5 data cable.

For protection from overheating, ColorBlaze 48 has been designed with a temperature monitoring
feature. If operating temperaturas rise to an unsafe |eve\, a compensation circuit is 1riggered and
ColorBlaze 48 operation is interrupted causing the lights to turn dull red. After 30 minutes the lights will
autocycle and return to full intensity.

COLORELAZE 48 SPECIFICATIONS

COLOR RANGE 16.7 million (24 bit) additive RGB colors; continuously variable intensity
output range

SOURCE High intensity power light emitting diodes [LEDs)

BEAM ANGLE 10°

HOUSING Extruded aluminum with black finish

POWER CONNECTOR [EC 15A (max] with C13 plug, UL/cUL rated
2-pole, 3-wire, grounded, 15A, flying leads

DATA CONNECTORS R1-45 or XIR5

LISTINGS UL/eUL, CE, PSE

COMMUNICATION SPECIFICATIONS

DATA INTERFACE DMX512

CHROMACORE CONTROL Caler Kinetics' line of DMX controllers or other DMX512 (RS-485) contrallers
BY COLOR KINETICS ELECTRICAL SPECIFICATIONS

. POWER REGUIREMENT 100-240VAC

O P .ER‘I B I N POWER cONsUMPTION  280W, 2.5A nominal at full intensity (full RGB)

BY COLOR KINETICS  NyIRONMENTAL SPECIFICATIONS
TEMPERATURE RANGE -A0°F to 122°F (-40°C to 50°C) operafing temperature
14°F to 122°F [-10°C to 50°C] starting temperature
LED SOURCE LIFE

c € c In traditional lamp sources, lifetime is defined as the point ot which 50% of the lamps fail. This is also termed Mean
Time Between Failure [MTEF]. LEDs are semiconductor devices and have o much longer MTBF than conventional sources.
LISTED Heowever, MTBF is not the only consideration in determining useful life. Color Kinetics uses the concept of usetul light out-
put for rating source lifetimes. Like traditional sources, LED output degrades over time (lumen depreciation) and this is the
ITEM#116-000016-00 metric for SSL lifetime.
LED lumen depreciotion is affected by numerous environmental conditions such as ambient temperature, humidiry and ven-
This product Is proected by cas ar more of the Following U.S. h}chon |‘.u;'|e!'1 depregl;ﬂon. is u|:é> i:Heged by means of control, Tlherma.| mum;gemem., gurriggﬂjs, l::md a |':iost &j other
patents and their forelgn counlerpars: 6,016,038, 6,150,774,  Secirical design considerations. Coler Kinetics systems are expertly engineered to orhmlze ED lite when used under
6202001, 6340 048, 6 777 801, 4,788,011, & BOS,A650, nermal operating conditions. Lumen deprecimion information is based on LED manutacturers’ source life data as well as
6,969,934, 6,975,075, 7,186,003, and 7 221,104. Other kot third party testing. Low femperatures and controlled effects have a beneficial effect on lumen depreciafion. Overall

etents pending. system lifetime could wary subsmmm”y based on usage and the envirenment in which the system is installed
Copyright © 2003-2007 Color Kinefics Incorperated. r:JJe'r"?shé"_ Temperature and effects will affect lifetime. Color Kinetics rates product lifetime using lumen depreciation to 50% of erigi-

nal light cutput. When the fixture is running at reom temperature using a color wash effect, the range of lifetime is in the
Ch&“ﬁ?’;ﬁeﬂ‘ﬂéﬂg‘g%gé z;ﬁ;% efl_:;lg: ﬁqmcli'grahner range of 80,000.100,000 heurs. This is LED manufacturers’ test data. High eutput is defined as any LED device that is
Light, SolarBlast, Coer'\aze, ColorBurst, ColarCast, ColorPly, 1/2 watt or above. For more detailed information on source ||[lar p|ecse see www.colorkinetics.com/lifetime
ColorSeope, DiMand, Direct Light, Essenfial'Whire, &'W, 1Calor,
KCokr Cove, Intelliwhie | W, 1Player, Light Without Limits, Optibin,
Powercore, GuickPlay, Souce, the Sauce kgo, and Smartjulce OPTIBING

ither ragistered rademarks or trademarks of Color Kinet . - . —_— . . . .
e ,,,,',,";‘g;,{,,gd In *:m"edor;n?es m;,,fn,hg, ;,,,,.ﬁ,ef There are inherent variations in the fabrication processes of all semiconducior materials. For LEDs, this variance results

in differences in the color and intensity of |igh1 output as well as electrical characteristics. Due to these differences, LED
manufacturers sort produdion into “bins,” but insuring the avai|nbi\ity ofa aing|e bin is very difficult. To minimize this
issue and achieve optimal color consistency in its products, Coler Kinetics has developed and vses a propristary technol-
egy called Optibin. Optibin is an advanced production binning optimization process that minimizes the effects of LED
Specificaians subject to change without nafice. Referto  variance for the best possible output Uniformic?' in the final proz?ud. Coler Kinetics Optibin technology gives the most con-
woerw.colorkinetics.com for the most recent dota sheet vemsions.  sistent control of color and intensity from praduet te product

All other brand or product names are trademarks or registerad trads-
marks of their respective owners.
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Photometric data is based on test results from an independent testing lab.

SOURCE SPECIFICATIONS

Opties: Clear pelyearbonate
Source: 144 |EDs (48 Red, 48 Green, 48 Blue)
Beam Angle: 10° |at 50% of peak illuminance)
Distribution: Symmetric direct illumination
CCT: Adjustable 1,000 - 10,000K
CRI: Mot measurable (CIE 13.3-1995)
ILLUMINAMNCE DISTRIBUTION CANDLE POWER DISTRIBUTIOMN
79 oz Tvue T Jos 60 ) 6.0/2.0m
15.3 253 293 274 19.1 10,0
&4.7 72.3 15.4 971 05.6 07.4
52.8 99.1 107.0 109.0 68.0 18.0
¢8.3 066.7] 151.7] 173.3 32.0 93.8] 3.0°/1.0m
59.0 144.0 183.0 183.0 140.0 5446
-0 | . . | 90
asa | A5s0.0| Aesee| Avevd AGo7o| ez 35 2070 33105 42140
Measured on: White
23.4 82.5 127.0 125.0 1120 57.3 Eeum‘celnfe[ : 4{1 40 od . .
4 Thin dashed line Indicates 50% of peak
519 /ge‘ri 0 1370 A5 A2054] 8168 Mulfipliers: 0.33 Red, 0.50 Green, 0.18 Blue
10.1 255 389 40.5 35.4 19.6
08.7 74.5 418.7 ‘435.9 81.0 1n.of 0.07/0.0m
3.0°/1.0m 0'/Om 3.0 0m
Units: Footeandles frop]/lux [botem]
10.8 lux = 1 Fe
Mecﬁu’e& on: A”, reFIecmnCB model 80/50/20?’;
Distance fram surlace:  Bottam of grid, 3' (1.0 m) fram
surface, light at @ 457 angle off herizental
ILLUMINANCE LIGHT OUTPUT
3’ & 9’ 15"
COLOR COLOR TOTAL OUTPUT POWER EFFICACY
Tm 2m 3m S5m
(lumens) (Watrs) (Lm/w)
WHITE 2162.0 &75.0 253.0 127.0
32718 _~F2e57| _~27233| 3670 WHITE 2282 240.0 9.5
. 721.2 225.2 84.4 42.4 RED 7613 84.0 .1
77435 2423.8 o08.5 456.0
GREEN 1129.6 84.0 13.4
1070.2 334.1 125.2 62,9
GREEN P a1c 04~ e
1518 5] 35945 1348.0 &76.7 BLUE 4129 o4y R
393.5 122.9 46.0 231
BLUE
4235.5 1322.4 495.6 248.8

Measured in Footcandles [rop]ﬂ.ux [boh‘omj on axis.
Measuree on: All, reflectance O

PHILIPS SOLID-STATE LIGHTING SOLUTIONS ¢ 3 BURLINGTOMN WoOODS DRIVE ¢ BURLINGTON, MA 01803 = USA
TEL 888 FVLL RGE * TEL €17 423 9999 + FAX €17 423 9998 * INFOZCOLORKINETICES.COM = WWW,COLORKINETICS.COM
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APPLICATIONS:
Architekttr DAIFD is a 4" specification
grade LED downlight that provides superior

LED LIGHT ENGINE:
Each equippad with (4) 3.Watt white
Lumileds Luxeon K2 LEDs with integral heat

4" LED Downlight DATE e
L nRALERN FIRM NAWE:
‘ | 1 V<LELW —
B ' Wel Location FROJECT:
i\ : 120V, 277V

C

Ceiling Cutout: 5%5"

ontact Factory For Shallow Ceiling
Maximum Ceiling Thickness 1'/4"
For conversion lo millimelers,
multiply inches by 25.4

It b € sl
TROT IG SChe

14 34"

brightness control. The DALED is suitable sink that will provide 70% average lumen p
fora variety of commareial, retail, and maintenance at 50,000 hours. LED board = ‘r 7"
insfitutional apglications, including outdeor s attached to the haat sink with two pin in ~ )
cold environments. socket button head tamper proof screws. | . =) _
Fixture should be installed in applications ~ ©ne #8 tamper proof bit included. 1%
where ambient lemperatures do not LED DRIVER: I
exceed 50°C (122°F) while illuminated. Sdlid state electronic 700mA, FCC class Lg 414" —J
Installations in applications that exceed B compliart, 24V. 50,000 hour minimum ’
this temperature will resultin @ reduction of  arficipated life. Rated for -40°C/F starfing
lamp life and void product warranty. temperaturs.
HOUSING: Stepdown ransformer for 277V option. \
One-piece 18 gauge steel platform. Pre- . T S
wired J-Box with snap-on cover for easy IfABE,Ls' . . . \
access CSA C/US listed suitable for wet location
) under covered ceiling. Approved for ®. DY
. i AN
R_EFLEC.TOR' . . through wiring. NonIC rared. 5 N—
High purity spun aluminum reflector with P \
iridescence suporessed Alzak anodized e / \\ \-‘\ \
reflector. Reflector/Light Engine assembly " - [ N
is aftached Io the £o§sing ‘-Si.’.. a Truss ’ 1% { .y } la. \\ ° \'\.. ) 16 A
head temper proof screw (tocl required). =)° N4
Self flanged reflactor. Painted white trim \——\\ \/\
available as oplion. 7@
8~
v a
< 143" >
CATALOG NUMBER: EXAMPLE: DALED277Y-4DPMFC
HOUSING HOUSING OPTIONS  TRIM REFLECTOR FINISH REFLECTOR COLOR REFLECTOR OPTIONS  ACCESSORIES
U1 DALED 277V 4 4D9 J BLANK J BLANK Wt B24
4" [ED Housing 4" Open Specular Clear Alzak White Trim Set of two(2) 24"

Reflectar/ 1 8s aACG A TRG bar hangers for Thar

Light Engine Semi-Specular Champagne Gold Trim Ring Gaskat zeilings

Assembly 1 MFC Alzak (factory installed) U B&

Jprescolite

A Division of Hubbell Lighting, Inc.

TRequires WT aption

American Matte

BL
Black Alzak

Set of two (2] bar
hangers for ceiling

1 WE joist up fo 24"
Whaat Alzak centers
W 1 5CA5
Light Wheat Alzak Sloped ceiling
aPW adapter for 4"
Pewter Alzak housings. Sr:ed{'y
JWH' degree of slope and
White Paint type of ceiling. Slope

In o continuing effort to offer the best product passible we reserve the right ‘o change, without
nolice, specifications or materials that in our opinion will not alter the function of the preduct

Wab: www.prescolite.com * Tech Support: (888) 777-4832

zeiling cdapter cnd
housing must be
lled &t the same

ARCH-LED-001
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PHOTOMETRIC DATA ArchitekiUr - 4" DALED Downlight

DALED/4D9 ZONAL LUMEN SUMMARY
Lamp: Four 3-watt White LEDs [Lumilecs KZ) ZONE LUMENS  %LAMP % LUMINAIRE
Spacing Critera = 0.4 - — -
Efficiercy-101.8%** 0-30 219 96.3 Q4.5
0-40 228 100.2%*  |98.4
0-60 232 101.8** 100.0
o0 CANDLEPOWER 090 232 101.8**  [100.0

;75 SUMMARY 20-180 0 0.0 0.0
Angle  85° 0-180 232 101.8%* 100.0
. o 1038
350 I 010

VYT 15 414

\ 25 47
o0l 35 12 LUMINANCE DATA IN
45 6 CANDELA/SQ. METER
45 2; g Anglein  Average
i Vertical
1050 / 75 0 .
35 0 45 1046
4] 15 30 20 o 55 ]
= 65 0
= Test Mo, 1385 73 0
[ast Mea. 85 0
DALED/AD9
INPUT PARAMETER VALUE UNITS ::f:p?{f: INTIAL FOOTCANDLES
Input Voliage range 120 £ 10% v 1. Multiple Urits {Square Array)
Frequency 60 Hz 2. Ceiling 20% Wall 50% Floor 20%
. e Ar 3. 4 fixtures evenly spaced in fhe center of the room.
e " " 4.The room is square and has o width and length
Current 0.125 A equu| 1o wize the kmp spacing.
Efficiency a0 % 5. The lumen depreciation factor is 0.8
6. The dirt depreciation factor is 0.98
aw LEDy
OPTICAL CHARACTERISTICS SPACNG ~ RCRI RCR3 RCR7
70 £ 4 3
Color Temperature lumens 80 3 3 3
Color Min. Typ Mani. TYP 90 3 2 2
- = 2
White | 5,000K | 5500K | 6,000K |37 e : 2 :
12.0 1 1
130 1 1
140 1 1
150 1 1
Test Mo. 1385
COEFFICIENTS OF UTILZATION Zonal Cavity Methed
- %% EFective Floor Conity Reflecta e
H 80% | 70% | 50% | 30% | 10%
Y3 209 Effective Floor Caviy Reflect
2 %% Wl Reflectancs
70 5030 10 70 50 30 10 50 3010 5030 10 50 30 10
1118 115114 113 115713112 113 100 108 107| 106 105 "04( 102 101 10
4|14 110107 108 112700 104 104 105 107 101] 102101 20| W00 <8 OF
3|10 105102 90 109704101 R | 102 99 9F [ 100 0F 05| 97 4 Qs
A4 |17 102 20 95| 105 01 &7 w4 | 9¢ 96 93| 97 04 02| 95 €2 91
5 | 104 0 94 07| 102 0F 93 | % 92 Q0 94 01 8O 03 90 B
G | 101 9 91 B8] 100 94 ¥ AT| 91 B9 S7| ¥I B9 BO| W0 £8 SC
7|98 02 BB BS| OF 91 &7 45| 00 87 B4 80 BS B4 3B £S5 82
B[ e BY By B2 UH BHY Hd HZ| B B4 H2| B B4 B 30 k3 8
9|95 85 83 60| 2 8¢ @ 80| 5 82 79| 85 B2 79| M € 7
(9 860 78084 @ 7|8 B0 77| 2T 7| 2 7T
DALED/4DY Test 1. 1365
*EDS have inherent variancas n light output of + /- 10% of rated lumens The above NOTES

puslishad data cssumes aweighied average of 57 lumens/LED Refer 1o www.prescolie.com for additionel photometric tests

**Effciency = 100% becauss the luminaire’s thermal management causes LED array to IES Files).
produce mors lunens when installad in the luminaire than in frae air.

Web: www.prescolite.com « Tech Support: (888) 777-4332

'
701 Millennium Blvel., Greenvlle, 3C 29407 U.S.A. * Phone (864) 6781000
J r e S C 0 | e Copyright G200/ Prescslite, Inc., o division of Hubbsll Ligifing, Inc. 2 Rights Ressrved

Spacificatins subject 2 changa witicut nofice. « Prirted in LS. &« AXTHIERO0] « 04/11/07 Hubbell Lighting, Inc.
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Lamp Cut Sheets

TS Mni Bipin
PENTRON® T5 LAMPS
PENTRON® High Performance T5 Lamps
Approe: Lumers
fwg niid  Mean
Product Phg Fated CCT @EECATE  Sywmhols &
Mamber  Oridering Abbrevistion Oy Liefws  ®) CRI (@35°006F)  Foomotes
Fa | T= a5 3 MiniBpn 205040 FPZE4UECD 40 2000 400 B 10 17ET e =126,
210 193 8an
= T= 43 453 MiniBpn 20880  FPEEEIRED] 40 10000 21 12881
208300 FPIEEE[GREEN] 40 10000 250 1288M
Hdoe FPZRET[ELUE] 40 10000 00 12881
20036=  FP2EEN 40 20000 oo | xm 218 E1.288M

e D

Adcko  FRZREIECD 40 20000 3000 B2 M0 MlE aE1IE
20M1=  FPEBEIS 40 LU 00 82 XN M8 F2Rem
2y
2one  FPEREILECD 40 LU 300 8 X M8 sE125
200 2T oaam
2082 FRIREA] 40 K LEL] 4I00 2 X0 ME =288
2y
Ao FPEELUECD 40 20000 4100 82 260 13 sE126
oot LU = T L R
5 Ta 1] 576 MniBpin 20843e  FPISEID 40 20000 00 B 30 A ENZRAMm
R0 230
A@ese  FPIGEINECD 40 20000 00 B2 3N 0 aEl2E
a0 224 8am
Aidda  FPIGEIS 40 20000 3500 B8R 33D AE @=12Ram
] 223
AEe  FPIGEILECD 40 20000 3800 B8R I3 A0E e [E1.25,
ars0 Az Bam
24Es PGS 40 20000 00 2 30 0 12881
R0 A3
2@Te FPIGELNECD 40 LU 00 82 330 e M[E125
a0 22 8am

Lamp Cut Sheet Page 1 of 1 Type: L1
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Rzl HIR ™ BAR 33

HIFLYL (LR

PARIE

ral omg LI

HIR™ PARIE
Slher SaEr™ PARE
Long Lk PARSE

Halogen Plus PARIE

Sandard Halogen PARES

Compact PARID
Compadt PAR20
Halogen Compact PAR1G

Diamond Preckse™
Elecinonic MR16

PARIE
A-LinzDecorathe

Precke Coer Glass IR
MR 16

GE
Lightirg

+ HOME

= PRODUCTS

Commearcial Pr

» EDUCATION ! RESOURCES

o

UETE & S0l

Fimsma

+ LIGHTING APPLICATIONS

Whers o Buy |FAGS |Contact Us |Ellehet

Compact PAR20 Item Detail

E Frocuct
[N F=T=1]

Subcatagony
Product Code
Description
Waks

Ty
LR

.".'.EF:I-;E LI I Hiours
CBCP

ear Temparatune (&
BuUlh Type

Szzs Tvps

W gl LEFREE (iR |
Wi Oaesrall Lengi {mm

Fliament Type

ks Lok URT
Case LPC

oo

Cace Quntly
AddRionEl nonmation
Fooinoles

E Frociuct

E Frocuct
R RF=T=1—

(N E=T=1—]

Compast PARS)

ey [
SPARIVHSP10
120

50

2500

570

£000

2800

PARZ

Wit P

3125

&

Co-8
43163906333
43165149273
0043165148273
&

Spotiget
VWARNING

- Tum power off befione Inspeciion, Instaliaton or removal
- Wesp oomisiible materizls away from =mp

- Use I fidure rated for \is produci—see IRsinecdions
- Do not use [EmD Fouer dilass I scranched or Dnoen

Lamp Cut Sheet
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—~ e o [
Lompact rluorescent Lamps -
PL-C, PL-L, PL-T Lamps

Avg Approx.  Design

Product  Symbels, | Ordering Generic Pkg. MOL  Hrs. Life Initial (231) Lurmens

Warts Bulb Base Number  Footnotes | Code Designation Qry.  Description  (In) (230}  Lumens  (208) CRI

PL-C Cluster 4-Pin Fluorescent Lamps, Electronic Operation (204)

13 PLC Gldg| 383157 ¢ PLC [IWMITMPALTO  CROI3WGI49/837 10 TP00K 5K 12000 900 FEET 7
38326-5 | PL-C I3W/B30MMPIALTO  CFO13WIG24g/830 10 00K 5H 12000 900 FEET. 7
183273 | PL-C I3W/B3SMPIALTO  CFO13WIGZ4q/835 10 00K BH 12000 200 FEET 7
38328-1 ¢ PL-C 13W/B4I[4PIALTO  CFOI3WIGI4g/84] 10 4100K 5% 12000 200 T7a 8

18 PLC Gldgl 383299 | PL-C |BW/BITIAPIALTO  CFO | 8WIG74q/827 10 IO0K U6 12000 1250 1075 &3
18330-7 F PL-C |8W/B30/MMPIALTO  CFO18WIGZ4g/830 10 000K 5 U 12000 1250 1075 &
183323 | PL-C IBW/B3SMPIALTO  CFO18WIGZ4q/835 10 00K BUE 12000 1250 1075 &
38333-1 | PL-C |BW/B4I/[4PIALTO  CFO|BWIG? 10 100K 50 13000 1250 1075 &

26 PLC Gl4g3 383349 | PL-C J6WMHITMPALTO  CROIEWIGE 10 WOOK &K 13000 1800 1550 83
38335-6 | PL-C J6WH3W4PALTO  CROIEWIGE 10 00K &K 13000 1800 1550 83
18336-4 | PL-C 16W/B354PIALTO  CFOZ6WIGI4g/835 10 00K eX 12000 1800 1330 &2
183371 | PL-C 26W/ad IMPALTO  CROIEWIGI4q/841 10 400K &4 13000 1800 1550 83

PL-L Long Fluorescent Lamps (204)

18 FLL G 34500-9 F PL-L 18W/830/4P FTI8WAGI1/830 35 000K B 15000 1250 1125 &
159313 | PL-L 1BW/B35/4P 25 100K 56 15000 1250 1135 &
34501-7 F PL-L 1BW/B41/4P 25 100K 8% 15000 1250 1135 8

24 PLL 511 345058 F PL-L 24VY/830/4P k] 000K 12 % 15,000 1800 1620 &1
359331 § PL-L 24VV/835/4P | 5 500K 13 15000 1800 1630 83
34508-2 F PL-L 24W/B41/4P FT24WAG | 1/841 5 4I00K_ 13 % 15,000 1800 1630 | 83

36 PLL IGIL 34511-6 § PL-L 36W/830/4P FT36WAGI1/830 35 000K 163 15000 900 2610 | 82
349423 § PL-L 36W/B35/4P FT36WAGI1/835 35 300K 6% 15000 900 3610 82
34513-2 | PL-L 36W/B41/4P FT36WI2G 117841 25 100K 163 15000 900 2610 8

40 PLL G 300426 F PLL 40W/B30/4PRS/IS 25 000K B 30000 3300 970 8
30043-4 PLL 40W/B35/4PRS/IS FTA0W2GT IRSE35 35 100K B M 30000 3300 970 82
30044-2 PLL 40W/B41/4PRS/IS FTA0WEGT IRSE4] 35 4100k 3% 30000 3300 2970 82

50 FLL IGIL 347476 © PL-L 50W/830/4P/RS FTSOMW2GT RS0 25 00K B 20000 4300 3670 &
147534 | PL-L 50W/835/4P/RS FTS0MW2GT IRSE3S 25 500K B3 M 20000 4300 3670 &
14770-8 F PL-L 50W/841/4P/RS FTSOMWEGTIRSE4] 25 4100K 334 20000 4300 370 &

55 PLL 2511 138446 F PL-L 55W/950/4P/RS FTSoWI3GTI/RSSE) 35 SO00K_ 3L E 30000 3e50 338 9l

80 PLL IGII 386979 § PL-L 80W/830/4P FTBOWAGIHI/E30 35 000K 33 20000 6000 5400 @ &3
18698-7 ¢ PL-L 80VY/835/4P FTBOWGI /835 35 00k E3 M 30000 6000 5400 &2
186995 | PL-L 80W/B41/4P FTE0WIIG /841 5 4100k 33 ¥ 20000 6000 5400 83

PL-T Triple 4-Pin Fluorescent Lamps {204

18 FLT Cxl4gl 384370 | PL-T ISWIBITMPIALTO  CFTRI8WICXO4q/837 12 00K 4% 13000 1200 1020 &
248029 ¢ PL-T I3WIB304PIALTO CFTRI 85 344/830 13 WO 4% 12,000 1200 1020 22
26820-1 F PL-T I8WIB35/MPIALTO  CFTRIBWIGK 14935 13 300K 4% 12000 1200 1030 83
168227 § PL-T 18WIB41/4PIALTO  CFTRIBWIGXI4gia4] 12 400K 4% 12000 1200 1020 8

26 PLT Gx¥24q3 384404 ¢ PL-T 26WIBITMPIALTO  CFTRIEWIGX149/827 13 00K 5 12,000 1800 1530 832
268235 PL-T 26WIB30/4PIALTO  CFTRZEWIGX149/830 12 000K 5 12,000 1800 1530 82
268243 PL-T 26WiB354PIALTO  CFTRIEWIGHI49/835 13 500K 5 12,000 1800 1530 832
16825-0 T PL-T 26WIiB41/4PIALTO  CFTRIEWIGXO4qia4] 12 100K 5 12000 1800 1530 82

32 PLT G¥24q3 384438 © PL-T 32WIBITMPIALTO  CFTRIZWIGX40/827 12 00K 5E 13000 400 3040 &2
16832-6 T PL-T 32WIB30/4PIALTO  CFTRIZWIGK49/830 12 000K 5% 12000 400 3040 &2
168334 | PL-T 32WIB35/4PIALTO  CFTRIZWIGXO49/835 12 00K BE 12000 2400 2040 &2
16871-1 | PL-T 31WiB41/4PIALTO 12 4I00K 5% 13000 2400 2040 &2

Grldg4 384503 ¢ PL-T 42WIiB27/4P/ALTO 12 00K ex 13000 3200 70 &

2168730 | PL-T 42WI/B30/4PIALTO 000K 64 12000 3300 2730 83
Z6BTS-5 § Fii-T 41WiBi5 MPIALTO [ 30K (BR[O E Tt E
26876-3 | PL-T 42WIB414PIALTO  CFTR4ZWIGK4qid4] 13 400K &% 13000 3200 2730 8
13487-4 X7 (242)] PL-T AIWH30MPHTA ALTO  CFTR4ZWIGX24/830 12 000K 6% 12000 W0 0 g8l
13488-2 X5 (247)] PL-T 4IWIRISN4PHTA ALTO 12 00K 6K 12000 W0 0 g8l
13659-8 X1 (242)] PL-T AWM I4PHTA ALTO  CFTR4ZWIGKI4gia4] 12 400K &% 12000 £V T ]

57 PLT Gxdg5 14631-6 § PL-T 57Wi830/4P/A CFTRSTWAI GX24g/830 10 000K 7 12000 4300 374l 8
146324 ¢ PL-T 57Wi835/4P/A IGX149/835 10 000K TR 12000 400 374l 8
14633-1 ¢ PL-T 57Wi841/4P/A CFTRSTWIGX14/841 10 400K T 12000 400 3741 8

X Orders will be shipped until invertary is depleted; ne longer manufactured

Far the rmost current product information, go to the e-catalog on www.philips.com

Compact Fluorescent symbols and footnotes located on page 87

[C]This product utilizes ALTC® Lamp Techralogy
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T8 Med Bipin
OCTRON” AND OCTRON” CURVALUME" FLUORESCENT LAMPS
OCTROM® lamps are T8 fluorescent lamps designed to be operated on dedicated magnetic rapid start or electronic instant start, rapid start or programmed rapid
start (also known as programmed start) ballasts, OCTRON lamps may be operated on electronic instant start ballasts with ballast factors ranging from .71 to
1.20 at the nominal ballast input voltage. For details on various lamp/ballast system combinations, please refer to the Systems Performance Guide in the "SYL-
VANIA QUICKTRONIC® Ballast Technology & Specification Guide”.
OCTRON" 800, 800 XP™ and 800 XPS" Lamps
Nominal Aug Approx Lumens
Nominal Length  MOL Prodhct Pky  Rated CCcT Initial ~ Mean  Symbols &
Wattage Bulb {in) (im) Base Murnber  Ordering Abbreviation Oty Lfethrs) (K CRI  @25°C/77°F  Foomotes
17 T2 24 2378 Med Bipin 3o FO1TR4/ECO a0 20000 4100 82 1350 1240 M[E126
F 82021
L 21907 FO17/841/XPIECO 30 24000 4100 85 1375 1305 M[E126
u 821,22.23
g 21520 FONTB4IXPSIECO 30 30000 4100 85 1400 1340 M[E126
E 8212831
g 25 T2 36 3578 Med Bipin 221380 FOZS/MB30ECO 30 20000 000 82 2150 1975 m[E126
E 82021
¥ 21910 FOZ5/B30/XPIECO 30 24000 000 85 2175 2065 MEDT26
821,2223
221530 FO25/B30XPS/ECO a0 30000 000 85 2200 2020 M[E126
8212831
22139 FO25/835/ECO 30 20000 300 82 2150 1975 M[EN26
82021
21776 FO25/835/XPIECO a0 24000 3|00 85 2175 2065 M[EIN26
821,2223
221540 FODZ5/B35/XPS/ECO 30 30000 300 85 2200 2090 MENT26
821.2831
221400 FOZ5MB41/ECO 30 20000 00 82 2150 1975 a[EE126
82021
21774 FOZ5/841/XPIECO a0 24000 4100 85 2175 2065 M[ET26
8212223
221550 FORSMB41XPSIECO 30 30000 4100 85 2200 2020 M[E126
821.2831
28 Ta 48 4778 Med Bipin 221779 FOZAB3OXPISSIECO 30 18000 3000 82 2725 2560 B2
22,23,29,30
211780 FORABAS/XPSSIECO a0 18000 300 82 2725 2560 M[EN26
2223,29.30
22179¢  FOZBBN/XPISSIECO 30 18000 4100 82 2725 2560 M[EI26
22.23,29.30
30 Ta 48 4778 Med Bipin 22063 FO30fB30/XP/SSIECO 30 18000 000 82 2850 2680 M[EN26
22,23,29,30
22060 FO30/B35/XP/ISSIECO 30 18000 /00 82 2850 2680 MEEN26
22232930
22062 FO30/B41/XPISSIECD a0 18000 4100 82 2850 2680 M[E126
22232930
32 Ta 48 4778 Med Bipin 22039 FO32/827/XPIECO 30 24000 2700 84 3000 2830 M[E126
821,22.23
21717 FO32/830ECO 30 20000 3000 82 2050 20 @aEH12
682021
21759 FO32R30MPIECO a0 24000 3000 85 3000 2830 MEE126
8212223
21680 FO32/8300{PS/ECO 30 30000 3000 85 3100 2045 MEDT26
814.21,28.31
217 FO32/835/ECO 3 20000 [0 82 2950 27110 @AEl2 I
632021

For more complete product information visit waww.sylvania.com Symbols/Foatnotes on page 132-143
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PHILIPS

sense and simplicity

- RN

Consumer Froducts

» Contact & Support

Lighting  Healthcare  About Fhilips B,

| Search a

Lighti ng

You are here: Home Lighting ... High Intensity Discharge

EDLT MasterColor COM 100W /830 Med EDLT OO ALTO

Catalog MasterColor CDM 100W/830 Med

Lighting Salutions

ED17 CO ALTO

Breakthrough Preducts

TradeLinkM

Lighting Application
Center

Browse Literature

Environment &
Sustainzbility

E

Product specs:

Waming/Caution notice
MSDE sheats

PRODUCT DATA
Product Murmber
Full product name

Ordering Code

Pack bype

Fieces per Sku

Skus/Case

Fack UPC

EANZUS

Caze Bar Code

Suceessor Praduct number
General Characteristics
Base

Base Information

Bully

Bulk Material

Bulk Finish

Operating Fosition
Packing Type

Packing Camfiguration
RatedAvgLife(See Family Notes)
Feature

Drderlng Code

Pack UPC

Case Bar Code

ANSI Code HID

Electrical Characteristics
Wiatts

Lamp Voltage
Environmaental Characteristics
Fercury (Hg) Content
Light Techmical Characteristics
Calar Code

Calor Rendering Index
Calor Designation

Color Temperabure

Dnitlel Lumens

Design Mean Lumens
Product Dimensions

Light Center Length L

Fax Cwerall Length (MOL) - €
Diarmeter O

Logistic and Packing Data
Product Mumbear

Keyword search
(]

= Advanced search

MasterColor COM 100W /830 Med ED17 CO
ALTO

Lamp Description
Range of high-efficiency long life ceramic matal
halide lamps with & stable color aver lfe tme
and a crisp, sparkling lght.

- Cownload pro-duct data L Print
sheak page
+ Images: & Family infa:
208892
MasterCelor COM 1D0W/E30 Med EDLT OO
ALTO

MHC100,/C/U/MIBK ALTO
1 Sleeve Open End

1

12

046677206593

S00466F7203394

Medium [Single Contact Medium Screw)
Brass [Brass Basa)

ED17

Hard Glass

Coated

Universal [Any or Universal (U))
15L [1 Sleeve Opan End]

12

16000 hr

ALTO®

MHC100,/C/U/M/3K ALTO
046677208899

50046567 7208894

ML40/MSU/E

100W
100 v

6.4 my

B30 [CCT of 3000K]
85 Rag

Warm White

3000 K

8500 Lm

6600 Lm

3430 0n
5.438 in
2.125in

205392

Lamp Cut Sheet
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George Mason University Allen Walker

Art & Visual Technology Building Lighting / Electrical Option
| 1 e o
5 = ' v

T (255 base) TiH12bae) T (322 bexos) T (RSC base) PARZOLN RAR20

POWERBALL® CERAMIC METALARC® TUBULAR SINGLE-ENDED
High CRI, Pulse Start, UV Stop — Enclosed Fixtures Only

- ] LT
Product ANSI Pko Lamp Operating Fix Rated  Approx Lumens CCT Symbols &
Watts Bulb Basa Nurnber Ordering Abbreviation Gode Oty Finish  Position  Req Life (hrs) (initial)  (mean) CRI (K)  Footnotes
2N T4s G5 64882 MC20TCAMGS 5530P8 MISRE 12 Clear Uniersal E 12000 1700 1275 83 3000 #[Ehae
UENM
W T4s G5 64791  MCIOTCAGS 5530PE MI30E 12 Clear Uniwersal E 12000 3400 2720 82 3000 E8yaqezy
08
Te G12 B4363  MCIOTRUG12B30PB Mi30E 12 Cler Univesal E 12000 3400 2720 82 3000 Eiagem I
B8
64325  MC3ATHUG12/940PB M130E 12 Clear Universal E 12000 3300 2640 90 4200 #[(Ehqs
242526 3048
70 T4s G5 64825  MCTOTCAMGS 5930P8 MI39E, 12 Clear Uniwersal E 12000 6300 5040 95 3000 #[E=hase
MEBE 24256048
T6 G12 64361  MCTOTEA G12/820PB MIZ3E 12 Clear Universal E 12000 7000 5600 87 3000 Ehasezt
MISE 6 M
64200  MCTOTGUG12'90PB MIZ9E, 12 Clear Uniwersal E 12000 6400 5120 95 3000 #[Ehye
M3BE 242526 3048
64335 MCTUTRUG1290PB MI39E, 12 Clear Unwersal E 12000 6700 5360 93 4200 Esiyqesy -
M3BE BENM
150 175 G2 64350 MCIS0T7 5UG12/830 MIOZE, 12 Clear Universal E 12000 15500 12400 89 3000 Ehgset
M142E 03148
64337 MCI50T7 5UG12/950PB MI02E, 12 Clear Unwersal E 12000 14500 11600 95 4200 Efliigezy
M142E 0318
x0T G22 64167 MCZB0TUG22/830PB MBOE 10 Clear Universal E 12000 24500 19600 86 3000 # =N,
1824303148

POWERBALL® CERAMIC METALARC® TUBULAR DOUBLE-ENDED

] ™
Produict ANSH Pkg Lamp Operating Fix Rated  Approx Lumens 0T Symbols &

Waits Bulb Base Nurnber Ordering Abbreviation ode Oty Finish Position  Req Life (hrs) (initial) {mean) CRI (K) Footnotes

FL (] RXFs RSC 64793 MCTOTGDEAZ0PB MI39E, 12 Clear HOR:45°E 12000 G000 5520 88 2000 Ediages
MESE, 03548
MEBE

180 175 RX7s RSGC 64794 MC1s0T7 50EA30PB MIOZE, 12 Clear HOR245°E 12000 14200 11840 91 2000 E¥yagem
M142E, waE
M&1E

POWERBALL® CERAMIC METALARC® PAR
High CRI, Pulse Start, UV Stop — Open or Enclosed Fixtures

Avg Approx
Product ANS|  Pkg Bearn Beamn Operating Fix  Rated Lurnens CCT  Symbols &
Waits Bulb Base Number Ordering Abbreviation Code Oy Type Angle Position Req Life (hrs) MBCP (iniial) CRI (K) Footnotes

20 PAR30LN E26 Med 64879 MCP20PARZOLNAVB20SPECOPE M156/0 6 SP 10°  Universal O 12000 24000 1200 82 3100 weam[=]
14747243048
64878 MCP2OPARSOLNANB30FLECOPE M1550 6 FL  30°  Universal O 12000 4000 1200 82 3100 weam[=]
147472404
30 PAR20  E26Med 64824 MCPIOPARZOANENSPFB M120/0 12 SP 10 Universal O 12000 20000 2000 87 3000 #[Ehayn,
HiEmee
64826  MCPI9PARZOUBIOALPB MA300 12 AL 30°  Universal O 12000 5000 2000 87 3000 #Ehay,
2548
PARSOLN E26 Med 64530  MCPOPARSOLMAMB30SPECOPB M1200 8 SP 10°  Universal O 12000 30600 2300 85 3000 #Mm[=ly
TA724,2530,48
64881  MCP3OPARSOLMAMB30FLECOPE M1200 6 FL 30°  Uniersal O 12000 8000 2300 85 3000 # [l
74724, 253048
For more complete product information visit wew.sylvania.com Symbols/Footnotes on page 101-102

|
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George Mason University Allen Walker

Art & Visual Technology Building Lighting / Electrical Option
< s
<y §
T T2 BT4 BT4

ISR |

DOUBLE END QUARTZ LAMPS
A suitable protective shield, screening technique or both shall be used to protect people and surroundings from tha possibility
of a lamp shattering and from possible ultraviolet radiation.

Ave
Product  Symbols & Pkg Lamp Class & Rated Lumens LCL  MOL
Watts Bulb Base Number Footnotes  Ordering Asbreviation Volts Oty Finish Filament Life(hrs) GCT (i) lin)

300 T RSG 56020  ipzim o SO0TSOCLRAEHM) 120 6  Cler CC-8 2000 gg% 162

SC000 — iz S00T30.CL 130 20 Clear cc-8 2000 a000 162
2080

500 T3 RSG 56006  m——Shym  SOOT3OCL{FCL) 120 20 Clewr CC-8 2000 g;% 169
58865  =——binym  SOOTBOCLRP(FCL) 120 & Clear CC8 2000 g;g& 162
5E007  weedBioym  SOOTBOCL 130 20  Clear CC8 2000 g;g& 162

1000 T3 RSC 58048  ehionym  1000T30CL 240 12 Clear CC8 2000 ;2;280 10.06

1800 T3 RSC 56850  eelbioniy  {SOOT3OCL 208 12 Clear CCs 2000 gg%ﬂ 10.06
5e857  =—higmim  1500T30CL 240 12 Clear CCs 2000 33%0 10.06
56855  wemiioiim  1S00T3OCL o7 12 Cler CC-8 2000 gg%ﬂ 10.06

OSRAM MINISTAR LAMPS

Suitable for use in unshielded fixtures. Consult most recent luminaire standards for your area to determine luminaire requirs-
ments.

Avg
Product  Symbols & Pkg Beam Class & Rated Lumens Bearn MOL
Watts Bulb Base Number Footnotes  Ordering Abbraviation Volts Oty Type Filameni Lifefhrs) ©CT  CBCP  Angle in)
10 = G4 Bipin 58520 Spaim  OTONMSTARS 2 4 F CC8 2000 80 35x60 1.31
5 000
20 B (G4 Bipin 50621 g, AOTINNISTARS 12 4 H cCH 2000 120 36x00 13
145 a0
BT4 GY6.35Bipin 58518  Mpag 20BTHOMINISTARAX 12 40 FL CC6 2000 B0 20 175
5 000
35 BT4 GYB35Bipin 58519  Mpayps,  S5BTAONVINISTARAX 12 40 FL CC8 2000 1000 30 175
5 000

BI-PIN IR LAMPS
UV Filter capsule with axial filament and infrared reflective ccating. Suitable for use in unshielded fixtures. Consull most recent
luminaire standards for your area to determine luminaire requirements.

Avg
Product  Symbaols & Pkg Lamp Class & Rated  Lumens LCL  MOL
Watts Bulb Base Number Footnotes  Ordering Aobreviation Volts Oty Finish Filament Life(hrs) CCT {inl lin)

25 BT4 GY635Bipin - 58807  Myg 28TI0R 12 40 Clear CAXIAL 4000 450 113 175
3000
35 BT4 GY635Bipin - 58806  Mys 3EBTI0R 12 40 Clear CAXIAL 4000 800 113 175
3000
For more completa product informeation visit www.sylvania.com Symbols/Footnates on paga 54-68
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WORLDWIDE PARTNER

= HOME

Products = Halogen = PAR = PAR20 > 17868

17868 — SOPAR20/H/FL25
GE PARZD

» Standard Halogen - Crisp, white flight

Energy Savings

GENERAL CHARACTERISTICS

Lamp type Halagen - PAR
Bully PARZD

Base Medium NP
Filament CcC-8

Wattage 50448

‘Voltage 130120

Rated Life 3000 hrs/6000 hrs

PHOTOMETRIC CHARACTERISTICS

Initial Lumens 5TO/458

Center Beam Candlepower (CBCP) 1500

Color Temperature 2800 K

MNominal Initial Lumens per Watt 11

DIMENSIONS

Maximum Overall Length (MOL) 3B

Bullx Diameter (DIA) 2112

PRODUCT INFORMATION

Product Code 17868
Description SOPAR2O/HIFL2S
Standard Package Case

Standard Package GTIN [00D43168178686
Standard Package Cuantity 15

Sales Unit Unit

Mo Of items Per Sales Unit 1

Mo Of tems Per Standard Package 15

uPC 043168970112
A CAUTIONS & WARNINGS

See list of cautions & wamings

+ PRODUCTS

ADDITIOMAL RESOURCES
Catalogs
Testimonials
Brochures

Product Brochures

& Halog ps
IES/Photometric Download
MSDS {Material Safety Data Sheets)

EDUCATION / RESOURCES

+ LIGHTING APPLICATIONS

Where to Buy | FAGs | Contect Us | EliteNet

Bxp PRINT

NS
-
| &

iew Larger

Disposal Policies & Recycling Information

Lamp Cut Sheet

Page 1 of 1

Type: L8




George Mason University
Art & Visual Technology Building

Allen Walker
Lighting / Electrical Option

CRO@ .

WORLDWIDE PARTMER

I SITE SEARCH + HOME

Products = Halogen = PAR > PAR30 = 14022

~ PRODUCTS = EDUCATION / RESOURCES = LIGHTING APPLICATIONS
Where to Buy | EAQs | Contact Us | EliteMet

14022 — 50PAR30/H/FL35 Toeh
GE Edison™ PARID o
+ Edison™ halogen bulhs provide a brighter, crisper light _—
that makes your nome jook its pest r— e B
+ That's why professionals choose Edison for exceptional E ;
results and longer bulb life. \
+ Showcase the beauty of your home with the highest — oL
quality of light.
lT-_,.l
Energy Savings = _-?‘
GENERAL CHARACTERISTICS
Lamp type Halogen - PAR
Bulb PAR3O
Base Medium NP
Filament CC-8
Wattage 50 View Larger
Voltage 120
Rated Life 3000 hrs ADDITIONAL RESOURCES
Primary Application Indoor Floodlight Catalogs
Testimonials
PHOTOMETRIC CHARACTERISTICS Brochures
- Product Brochures
Initial Lumens 530 e Halogen Lamps
Center Beam Candlepower 1400 # Industrial Lighting
(CBCP) Application/Segment Brochures
Color Temperature 2800 K e Healthcare Lightin
- - o o Office Lightin
Mominal Initial Lumens per Watt 12  Retail Lighting
IES/Photometric Download

DIMENSIONS MSDS (Material Safety Data Sheets)
Maximum Owverall Length (MOL) 36200in(919 Disposal Policies & Recycling Information

mm}
Bulb Diameter (DIA) 3.750in (95.2 mm)
PRODUCT INFORMATION
Product Code 14022
Description 50PAR3DMIFLIS
Standard Package Case
Standard Package GTIN 10043168140222
Standard Package Quantity 6
Sales Unit Unit
No Of ltems Per Sales Unit 1
Mo Of fems Per Standard Package 6
UPC 043168140225
A\ CAUTIONS & WARNINGS
Lamp Cut Sheet Page 1 of 1 Type: L9
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L N R L e S L U U PP S R

Irpul Inpul Riealead Ballasl Irput Syslem
] OSRAN SYLVARIA oitane Giifmedit Lamp Luinens  Wo.of  Facior Swsie Watlape Efficacy
Number Description (VAC) {AMPS) Tipe Im] Lamps (BF) Lumens (W) {ima)
T8
51350 QTP 1x32TEAUNY DALI 120-277 0.31/0.13 FO3ZXP 3000 1 1.00 3000 36 83
0.m 30 G
51362 QTP 2x32TBAUNY DAL 120-277 0.61/0.25 FO32xp 3000 2 1.00 G002 T2 ga/mes
0.1 G0 12
DALI QTP models above ako operafe these lamps: FB032
TEHO
61364 QTP 1x54TEHO/UNY DAL 120-277 0.52/m0.22 FF54HO 5000 1 1.00 5000 G261 81/82
n.m ] a
R13RR (TP 2xR4TEHOAINY DAL 120-277 105144 FP&4HN S000 2 1.00 10,000 1221149 a2a4
0.1 100 12
TS
51356 QTP 1x28TEUNY DALI 120-277 0.27/0.1 FP28 2900 1 1.00 290) 32 a1
0. 24 ]
1358 QTP 2rZ8TIUNY DAL 120-2T7 0.550.23 FP2& 2800 F 1.00 Sa0d GGz 21/94
0.1 58 12
] 8
0.0 14

oo e - o . L
0.m e
51360 QTP 1x35TEUNY DAL 120-277 0.340.14 FP35 3650 1 ag? SE?J 40/ a1/94
51361 QTP 235TEAUNY DALI 120-277 0.67/0.28 FP35 3650 2 1.00 730) 7976 92/93
0. 73

QUICKTRONIC® PROFESSIONAL DAL| COMPACT FLUORESCENT DIMMING SYSTEMS - For alist cf DALI controllers, contact OSRAM SY.VANIA

T4 and TT5 DALI - 100-3% Dimming Range - <10% THD

51370 QTP 1x1 BCRUNY DALI 120-277 0.18/0.08 “BW 1200 1 1.00 1200 20 60
DIVE, TIE 0.03 35
51372 QTP 2x1 BCRUNY DALI 120-277 0.33/0.14 “BW 1200 2 1.00 2400 39738 61/63
DIVE, TIF 0.03 70
51375 QTP 1x26CHUNY DALI 120-277 0.24/0.10 26W 1800 1 1.00 1800 28 64
DIVE, TIE 0.03 55
51377 QTP 2x26CHUNY DALI 120-277 0.49/0.22 26W 1800 2 1.00 3600 55754 B5/67
DIVE, TVE 0.03 110
51380 OTP 1x32CFUNV DAL 120-277 0.34/0.15 32W DTE 2400 1 1.00 2400 38 B3
0.03 70
51382 QTP 2x32CHUNY DALI 120-277 0.60/0.25 32W DT'E 2400 2 1.00 4800 T4/70 G8/63
0.03 140
51384 QTP 1x12CFUNY DAL 120-277 0.430.10 12W DTE 3200 1 1.00 3200 10 65
0.03 95
51386 QTP 2xd2CHUNN DALI 120-277 0.820.35 42W DT'E 3200 2 1.00 6400 ey 59/70
0.03 190
51390 QTP 1x40TTS/UNY DAL 120-277 0.41/0.17 A0W D 350 1 1.00 kak=) 45744 7072
0.03 95
51392 QTP 2xd0TTS/UNY DAL 120-277 0.83/0.37 A0W D 3180 2 1.00 6300 a7/ 55/67
0.03 190
QUICKTRONIC® 96IS & SGHO
FQ&T12 Instant Starl - Normal Ballast Factor- <200 THD
10884 OT 206M 20 1S 120 112 FiGSS 5300 2 0.85 aodd 107 84
FO6 6420 2 0.85 10910 132 83
49882 QT 2496/277 15 277 048 Fa65S 5300 2 0.85 8010 107 84
a8 6421 d 0.85 10810 13z 23
QTIS modals above dso operle thess lamps TOAT12, F72T12 8 FGOT12
FO8T12 High Output- Normal Ballast Factor- =20%THD
49883 QT 2496/ 20 HO 120 174 FI6HOSS 8000 2 0.89 14240 170 84
FIGHI 900 2 0.89 16109 205 79
49884 QT 2¢96/277 HO 277 076 FI6HOSS 8000 2 0.85 13600 170 80
FagHI 00850 2 0.85 1636 208 76

QT HO modals above aleo operste these lamps: FEATIZHO, F72T12M0, REOT12HO, & F48T1XHO

OSRAM SYLVANIA Nafional Customer Service and Sales Center
1-800-_IGHTEULE (1-800-544-4828) or www.sylvania.com

© New Prod.ct. Contact OSRAM SYLVANIA for product evailability. | 45
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George Mason University Allen Walker
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ICN-2S28@120
Brand Name [CENTIUM TS

F 4 % AD\’A.NCE Ballast Type |Electronic

Starting Method [Programmed Start
Lamp Connection |Series
Electrical Specifications Input Voltage 1120
Input Frequency |50/60 HZ

Status |Active

Lamp Type Num. Rated Min. Start Input Input Ballast | MAX | Power | MAXLamp |B.E.F.
of |Lamp Watts [ Temp (*F/C) Curremt Power Factor | THD | Factor Current
Lamps (Amps) [ANSI Watts) % Crest Factor
F14T5 1 14 018 0.16 19 1.07 20 0.98 1.7 5.63
F14Th 2 14 0i-18 0.29 3 1.06 10 0.98 .7 312
F21T5 1 21 018 0.21 26 1.03 15 0.99 1.7 3.96
F21T8 2 21 018 0.40 43 1.02 10 0.93 1.7 213 |
§ T T e T 0/-18 0.28 33
F28T5 2 28 018 0.55 64 1.03 10 0.95 .7 1.61
F35T5 1 35 018 0.34 41 1.01 10 0.98 1.7 2.46
F35T5 2 35 0/-18 0.67 80 1.00 10 0.99 1.7 1.25
Wiring Diagram Enclosure
BiE
— GRESN u A
| —1|  BALLAST el
WHILE . . [{8L.E |
— ST —
4}"

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

Enclosure Dimensions

Standard Lead Length (inches) Dve:iu-r(gl_-{ Wdt-:] 1[:“ HE.lg'lh t[)(DH] MOU"FI'EQBE:"TI

in| em. in.| om. 16 710 1 9/50 1 16 17/50

Black 0 0 Yellow/Blug 0 0 424 cm 3cm 25cm 41.5cm
White 0 0 Blue/\White 0 0
Blue 0 0 Brown 0 0
Red 0 0 QOrange 0 0
Yellow g 0 Orange/Black 0 0
Gray 0 0 Black/WVhite 0 0
Violet 0 0 Red/VWhite 0 0

Revised 08/21/2006 (SP @
L)

Data is based upon tests performed by Adwance Transformer in a contrelled environment and representative of relative performance. Actual performance
can vary depending on operating conditions. Specifications are subject to change without notice. All specifications are nominal unless otherwise noted.

O'HARE INTERMNATIONAL CENTER - 10275 WEST HIGGINS ROAD - ROSEMONT, IL 60018
Customer Support/Technieal Service: Phone: 800-372-3331 - Fax: 630-307-3071
Corporate Offices: Phone: 800-322-2086

Ballast Cut Sheet Page 1 of 1 Type: M2




George Mason University Allen Walker
Art & Visual Technology Building Lighting / Electrical Option

RCF-2S26-H1-LD-QS
Brand Name | AMBISTAR - HPF

S ED ADVANCE Ballast Type |Electronic

Starting Method | Rapid Start
Lamp Connection | Series
Electrical Specifications Input Voltage | 120
Input Frequency |60

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) % Crest Factor
CEQ28NIG240 1 26 018 0.23 27 1.00 10 0.98 1.7 3.70
CFQ26WIG240Q 2 26 0/-18 0.43 51 1.00 10 0.98 1.7 1.96
CFTR26WIGX24Q 1 26 0/-18 0.24 29 1.10 10 0.98 1.7 3.79
CFTR26WIGX24Q 2 26 0/-18 0.45 54 1.00 10 0.98 1.7 1.85
t 4 G‘FTRB2W;"G%24§ 1 32 018 0.31 36 0.98 10 0.98 1.7 2172
L CFTR4awiex24gq 1 | 42 [ g 0.38 46 o8 | 10 oog | 1.7 AEN
Wiring Diagram Enclosure

WIRING: (1) LAMP

()—BLACK | | =BLUET _ )
GREEN —RE
.

“Green Terminal must be Grounded

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

Enclosure Dimensions

. OwerAll (L] Width (W Height (H)] Mounti W)

Standard Lead Length (inches) erd 9{8 .J. I Z[d ) =4 1 [D--J = mig "

in| cm in.| em. 4 49/50 22/5 1 43/5

Black] 0] 0 Yellow/Blue 0 126 cm B.1cm 26em]  117em
White 0 0 Blue/White 0
Blue 0 0 Brown 0
Red 0 0 Orange 0
Yellow 0 0 Orange/Black a
Gray 0 Black/W/hite 0
Violet 0 Red/MWhite 0

Revised 09/10/2007 ‘SB @
®

Data is based upon tests performed by Advance Transformer im a controlled environment and representative of relative performance. Actual performance
can vary depending on operating conditions. Specifications are subject to change without notice, All specifications are nominal unless otherwise noted.

ADVANCE
O'HARE INTERNATIONAL CENTER - 10275 WEST HIGGINS ROAD - ROSEMONT, IL 60013
Customer SupportiTechnical Service: Phone: 800-372-3331 - Fax: 630-307-3071
Corporate Offices: Phone: 800-322-2086
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REL-1P32-LW-SC

Brand Name

STANDARD ELEC

Ballast Type [Electronic
Starting Method |Instant Start
Lamp Connection |Parallel
Electrical Specifications Input Voltage }120
Input Frequency |60 HZ
Status |Active
Lamp Type Num. Rated Min. Start Input Input Ballast | MAX | Power | MAX Lamp B.E.F.
of Lamp Watts | Temp {*FIC) Current Power Factor | THD | Factor Current
Lamps: {Amps) {ANSI Watts) % Crest Factor
FI7T8 1 17 n-1a 017 18 087 25 0.490 17 483
F25T8 1 25 0/-18 0.21 24 0.82 20 0.95 1.7 342
n n.1g 024 g 075 0 0
FI2TEIES (30W) 1 30 60/16 0.23 27 0.75 20 0.98 1.7 278
Wiring Diagram Enclosure
e
BLKMWHT — BALLAST L BLue
——RED — m
£ ! TZE i +
LINE
Diag. 63
The wiring diagram that appears above is for
the lamp type denoted by the asterisk (*) i .
Enclosure Dimensions
. OverAll (L)[  width (W)]  Height (H)] Mounting (M]
Standard Leal;i Length (inches) _ 960 - 17" 118" 890"
n cm in.| cm. 9112 17010 19150 8910
Bla_Ck Yellow/Blue 24.1 cm 4.3cm 3cm 226 cm
White| 25.0 Blue/White
Blue| 310 Brown
Red| 37.0 Orange
Yellow Orange/Black
Gray BlackMVhite | 25.0
Wiolet Red/White
Revised 08/26/2002 ‘SP @
)

Data is based upon tests performed by Advance Transformer in a controlled environment and representative of relative performance. Actual performance
can vary depending on operating conditions. Specifications are subject to change without notice, All specifications are nominal unless otherwise noted.

Customer Support/Technical Service: Phone: 800-372-3331 -

ADVANCE
O'HARE INTERNATIONAL CENTER - 10275 WEST HIGGINS ROAD - ROSEMONT, IL 60018

Corporate Offices: Phone: 800-322-2086

Fax: 630-307-3071

Ballast Cut Sheet
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. ADVANCE

Metal Catalog Number 71A5337BP
Halide For 100W M90/M140
Lamp Ballast 60 Hz R-HPF

Status: Active

DIMENSIONS AND DATA

25/8 X 2 3/16 CORE RSO ad
CIRCUIT TYPE R-HPF
. POWER FACTOR (min) 90%
‘ ;Eﬂ” REGULATION
- Line Volts +5%
( j Lamp Watts +10%
LINE CURRENT (Amps)
_:l W Operating . 045
075" - _ 5 A ME}( Open Circuit........._. 105
Starting....coooooeeen 0.70
! l UL TEMPERATURE RATINGS
/I L J Insulation Class H(180°C)
CQBE'L'S'.:.%E Coil Temperature Code 1029) A
E .
MIN. AMBIENT STARTING TEMP -20°F or-30°C
NOM. OPEN CIRCUIT VOLTAGE 217
) 265 4 HOLES INPUT VOLTAGE AT LAMP DROPOUT.......oooooooooeo. 190
20" 220 CLEARED 118
| — For# INPUT WATTS
THRU-BOLTS RECOMMENDED FUSE (Amps)..........._. . 3
4 i CORE and COIL
Dimension (A) 1.80
Dimension (B) 310
220" 175" Weight (Ibs.) 52
l 062 Lead Lengths 127
1_ CAPACITOR REQUIREMENT
‘|‘_ ] T Microfarads 10.0
20 Volts (min.) 280
Fault Current Withstand (amps)
60 Hz TEST PROCEDURES (Refer to Advance Test
Procedure for HID Ballasts - Ferm 1270)
High Potential Test (Volts)
1 minute 2000
2 seconds 2500
Open Circuit Voltage Test (Volis) 260-290
Short-Circuit Current Test (Amps)
Secondary Current 1.05-1.55
Input CUrrent. ..o 0. - - -
0.35
—__ Wiring Diagram:
NTEGRATED
Capacitance: 10 CHNTOR BALAST
Dia/Oval Dim: 15
Height: 249
TRt HSAE LANE
lgnitor:  INTEGRAL
An ignitor integral to the @m o
core and coil assembly is UL RECOGHIZED
used to start the lamp. Typical Ordering Information
(please call Advance for suffix availability)
Ballast to Lamp Distance . ——
(BTL) = 2 feet Order Suffix _ Description
Temp Rating: 125°C S00DB | Ballast With Integral Igniter and Dry Film Capacitor
Data is based upon tests performed by Adva_nce Tran OTTTTET e fguunuuugﬁégﬁm_. ™ :
Actual performance can wary depending on opgrating conditione G'WUBIMM
ADVANCE -
O'HARE INTERNATIONAL CENTER - 10275 WEST HIGGINS ROAD - ROSEMONT, IL 60018 08/12/04
Customer Support/Technical Service: Phone: 800-372-3331 - Fax: 630-307-3071
Corporate Offices: Phone: 800-322-2086
Ballast Cut Sheet Page 1 of 1 Type: M5
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Art & Visual Technology Building Lighting / Electrical Option
- Metal Catalog Number 71A50M5
ADVA NcE Halide For 35/39W M130
Lamp Ballast 50 Hz HX-HPF
Status: Active
DIMENSIONS AND DATA
IMRUT YOLTE aon
2 X4 CORE
CIRCUIT TYPE HX-HPF
POWER FACTOR (min} 0%
| 590" REGULATICHN
45 J Line Velts +5%
Lamp Watts +10%
| | | | - LINE CURRENT (Amps)
}— T T ORErafing . 0.60
— B Circ .
10 r — = A v Open Circu 1.20
i S l Sfarting. 0.55
J UL TEMPERATURE RATINGS
/./ | | | | Insulation Class H{180°C}
:fi ‘C.:I'I'[i: Coil Temperature Code 102g B
MIN. AMBIENT STARTING TEMP. -20°F or-20°C
NOM. CPEN CIRCUIT VOLTAGE 245
410 INFUT VOLTAGE AT LAMP DROPOUT ... 80
5
INFUT WATTS B4
RECOMMEMDED FUSE {AMPE) e csvines 2
b CORE and COIL
Dimension (&) 1.20
B Dimension (B) 2.50
215 225 4
Weight (lbs_)
Lead Lengths <
CAPACITOR REQUIREMENT
L -J Microfarads 450
' 510 i iy ! 5
Volts (min.) 120
Fault Current Withstand {amps)
50 Hz TEST PROCEDURES (Refer to Advance Tast
Capacitor: 7TC450P12 Pracadurs for HID Sallasts - Form 1270}
- == High Fotentia Test (Volts)
1 minute 2000
2 smconds 2600
Open Circuit Voltage Test (Volts) 225-275
Short-Circuit Current Test (Amps)
Secondary Current 0.45-0.55
INPUE CUMTEMt e e 0.25 - - - -
D45
R ' Wirina Diaaram:
Capacitance: 45 o % ? -
Dia/Cval Dim: 1.75 3 -
I ~ [
Height: 3.75 o ] L
- TempRatmg—185°C, L ﬁ @ A
lgnitor:  LI533-H4 . é
[ oM coN
|5| Fig.F
U4, REGOGMIZED
Typical Ordering Information
. {please call Advance for =uffix availability)
Ballast to Lamp Distance - —
(BTL} =15 feet Order Suffix DESCrlptIOH
: Wi : Sy Eil ;
TE.‘ITID RGtII'IgZ 105°C 5000. Ballast With Ignitor and Dry Film Capacitor
Data is based upon tests performed by Advance Tra nsmﬁm 3 F
Actual performance can vary depending on oparati it i A 1
610. Ballast with Welded Bracket and Ignitor, No Capacitor

CO'HARE INTERMNATIONAL CENTER - 10275 WEST HIGGINS ROAD - ROSEMONT, IL 600128 1113108

Customer Support/Technical Service: Phone: 800-372-3331 - Fax: 630-307-3071
Carporate Offices: Phone: 800-322-2086

Ballast Cut Sheet Page 1 of 1 Type: M6
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Appendix B

Solera® S

Solera$ iz 23" thick high thermal performance translucent glazing unit designed to integrate into mosts
and some skvlight svatems

Solera S 1shighly configurable The wide range of configurations allows the building designer to choose performance thatis tailored exactlv to his 'her project Below are som

luterny | _Light | VisibleLight | Shading S"lgg""‘
External Veil = Diffusing Transmittance| coefficient : U-Value
Veil Birwar VLT) 0) Coefficient
(S8HGC)
401 401 Good 55% 0.61 051 o
300 401 | Excellent 47% 052 044 3
401 300 | Excellent 47% 032 044 2
300 300 |Excellent| %40 0.44 037 2
545 401 | Excellent 12% 036 030 2
300 545  |Exceflent 30% 033 028 3
545 300 |Excellent 28% 031 026 o
545 545  |Exceflent 21% 023 020 2
401 401 Good 47% 0.40 034 2
300 401 | Excellent 40% 0.34 029 3
401 300 | Excellent 40% 034 029 2
300 300 | Excellent 34% 029 025 2
Solera § with Solexia glass 401 545 | Excellent 20% 025 021 a
545 401 | Excellent 27% 023 020 2
300 545 | Excellent 26% 022 0.18 2
545 300 | Excellent 24% 021 017 2
545 545 |Excellent,  18% 0.15 013 2
Skylight Glass Cut Sheet Page 1 of 2 Type: -
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CONSTRUCTION/DIMENSIONS

FRODUCTS

Construction

Solera glazing units consist of a transparent honeycomb insulation plus
light diffusing veils sandwiched between two lites of architectural glass.
An energy-efficient metal spacer and structural silicone surround the
structure and a breather tube assures air pressure equilibrium.

PPN " lass
diffusing veil e g
.,--"""'f

Transparent N
honeycomb insulation

Dimensions

Unit thickness is 2.5" (64mm) plus glass. Unit widths are available up to
5'(1.5m). Unit heights are available to 12'(3.1m) with greater heights
possible on request.

L= up to 144" (3660mm)

W = up to 60" (1520mm)

Skylight Glass Cut Sheet Page 2 of 2 Type: -
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Appendix C Lighting Controls

GRAFIK Systems Slider Control Control Units

omxsld-1 07.09.04

GRAFIK Slider Control Unit

Description

¢ Controls up to 12 zones of lighting.
¢ Allows full-range dimming using zone sliders.
¢ Controls virtually any light source via dimming

l é- panels.
L _&, * Mounts in a custom-designed wallbox.
| I Models available to:

e Control 1 to 12 zones of lighting.

Slider Control Units work with:
* GP and LP Dimming Panels

OMXSL-6-4G
$SLUTRON. SPECIFICATION SUBMITTAL Page |1
Job Name: Model Numbers:
OMXSL-7-4G-WH
Job Number:

Lighting Control Cut Sheet Page 1 of 4 Type: 1C
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GRAFIK Systems Slider Control Control Units

omxsld-2 07.09.04

Specifications

Power

¢ Low-voltage type Class 2 (PELY)
Operating voltage: 32VDC.

Lighting Sources/Load Types
Controls lighting sources with a smooth, continuous Square Law
dimming curve via GP and LP Dimming Panels.
Lighting Control
e Sliders provide intuitive method of controlling a local lighting space.

Key Design Features

* Meets IEC 801-2. Tested to withstand 15KV electrostatic discharge
without damage or memory loss.

* Power failure memory automatically restores lighting to the level
selected prior to power interruption.

* Faceplate snaps on with no visible means of attachment.

System Communications and Capacities

¢ Low-voltage type Class 2 (PELY) wiring connects Control Units 1o
other system components.

¢ The Slider Control Unit counts as one of 32 maximum Wallstations
and/or Control Interfaces allowed on a Class 2 (PELY) Wallstation
Link.
Environment

e 32-104°F (0-40°C). Relative humidity less than 90% non-

condensing.
HLUTRON. SPECIFICATION SUBMITTAL Page |2
Job Name: Model Numbers:
OMXSL-7-4G-WH
Job Number:

Lighting Control Cut Sheet Page 2 of 4 Type: 1C
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GRAFIK Systems Slider Control Control Units

omxsld-3 07.09.04

How to Build a Model Number

OMXSL-6-4G-WH Model Numbers

|. Number  Model Number
Prefix ~ Number of Zones

of Zones
Number
of
Gangs

OMXSL-1-1G-__
OMXSL-2-2G-__
OMXSL-3-2G-__
OMXSL-4-3G-__
OMXSL-5-3G-_
OMXSL-6-4G-__
OMXSL-7-4G-__
OMXSL-8-5G-__
Prefix: OMXSL-9-5G-__
OMXSL for GRAFIK Slider Control Units 1? %%_l?_gg_—

12 OMXSL-12-7G-__

Color
Option

o~ 3OO N =

Number of Zones:
1,2,3,4,5,6,7,89,10,11, or 12

Number of Gangs:

Indicates number of wallbox gangs required
for installation. Example: 4G = 4 gangs.

Color Option:
Architectural Matte Finishes
White WH

Ivory v

Beige BE

Gray GR

Brown BR

Black BL

Architectural Metal Finishes
Bright Brass BB
Bright Chrome BC
Satin Brass SB

#LUTRON. SPECIFICATION SUBMITTAL Page |3

Job Name: Model Numbers:
OMXSL-7-4G-WH

Job Number:

Lighting Control Cut Sheet Page 3 of 4 Type: 1C
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GRAFIK Systems Slider Control Control Unite
omald 4 07.00.C4
Dimensions
Model Number Wallbox Size  Width Height Depthl
OMXSL-1-1G-_  Single-gang 2.317 (59mm) 406" (103mm)  3.00" (73mm)
OMXSL-2-2G-__  Two-gang £.13" (106mm) 408" (103mm) 3.00" (73mm)
OMXSL-3-2G-__  Two-gang £43" (105mm) 408" (103mm) 3.00" (73mm)
OMXSL-4-3G- Three-gang 5.94” (151mm) 406" (108mm)  3.00" (73mm)
OMXSL-5-3G-__  Three-gang 5.84" (151mm) 408" 103mm)  3.00” (75mm)
OMXSL-8-4G-__  Four-gang 7.88" (200mm) 408" 103mm)  3.00” (75mm)
OMXSL-7-4C-__  Four-gang 7.887 (200mm) 406" (10Bmm)  3.00" (73mm)
OMXSL-8-5CG-_ Five-gang 9.56" (243mm) 406" (100mm) 3.00" (78mim)
OMXSL-9-5G-__ Five-gang 9.56" (243mim) 406" (103mm) 3.00" (73mimy)
OMXSL-10-6G-__ SiX-gang 11.38" (289mm] 406" (103mm) 3.00" (/8mm)
OMXSL-11-6G-__ SiX-gang 11.38" (289mm] 4067 103mm) 3.00" (73mm)
OMXSL-12-7G-_  Seven-gang 13197 (335mm)  4.06” 10Gmm)  3.00" (73mm)
1 Depth Includes wallplate and backbox. Wallplate depth Is €.25" (6.35mm)
L2:LUTRON. SPECIFICATION SUBMITTAL Page 4

Job Name: Madel Numbers:
OMXSL-7-4G-\WH

Job Number:

Lighting Control Cut Sheet Page 4 of 4 Type: 1C
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GRAFIK Systems OMX-48600 Preset Dimming Controls

46800-1 04.05.04

OMX-4600 Control Unit

-~

escription
* Used with GRAFIK 5000/6000/7000 lighting

contrnl ovctoma
VU Syolciiio.

e Supplies dimming for up to 24 zones of
lighting?.

¢ Providas pushbutton recall of four preset
lighting scenes, plus Off.

* Controls virtually any light source via dmming
and switching panals.

* Provides lockout options to prevent
accidental changes.

¢ Includes built-in infrared receiver for
operalion wilh an oplional rermole conlral.

Cover (shown open)

Models available to:
¢ Control two to 24 zones of lighting?.

Inrared Recelver
Base Zone

Scene Seleclion
Butions

1 OMX-4600 Control Unt zones count fowards the maximum number of zones allowed in
GRAFIK 5000/6000,/7000 Systems.

LUTRON. SPECIFICATION SUBMITTAL Page 1

Job Name: Model Numbers:
DMX-4624-A-\WH

Job Number:

Lighting Control Cut Sheet Page 1 of 4 Type: 2C
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GRAFIK Systems

OMX-4600

Preset Dimming Controls

Specifications

Power
¢ | ow-voltage type Class 2 (PELVY)

Operating voltage: 32 V Direct Current.

Lighting Sources/Load Types

Controls lighting sources with a smooth, continuous
Square Law dimming curve or on a full conduction
non-dim basis via GP and LP Dimming Panels and

XP Softswitchm Panels.

Preset Control

* 4 preset lighting scenes and off are accessible from

the Control Unit front panel.

¢ Additional scenes are stored in Processor Panel.
These scenes are accessible via Wallstations,

Control Interfaces, and/or PC.

* Light levels fade smoothly between scenes. Fade
time can be set differently for each scene, between
0-59 sec. or 1-60 min. Fade time from Off is
capped at 5 sec. Fade time can be set differently
for each zone through the Processor.

4600-2 04.05.04

Key Design Features

* Meets [EC 801-2. Tested to withstand 15kV
electrostatic discharge without damage or
memory loss.

* Power failure memory automatically restores
lighting to the scene selected prior to power
interruption.

* Faceplate shaps on with no visible means of
attachment.

System Communications and Capacities

* | ow-voltage type Class 2 (PELVY) wiring connects
Control Units to other system components.

* The OMX-4600 Control Unit counts as one of 32
maximum Wallstations and/or Control Interfaces
allowed on a Class 2 (PELV) Wallstation Link.
Environment

* 32-104°F (0-40°C). Relative humidity less than
90% non-condensing.

#LUTRON. SPECIFICATION SUBMITTAL Page|2
Job Name: Model Numbers:
OMX-4624-A-WH
Job Number:
Lighting Control Cut Sheet Page 2 of 4 Type: 2C
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GRAFIK Systems OMX-4600 Preset Dimming Controls

4800-3 04.05.04

How to Build a Model Number

OMX-4506-T-WH Cover Options Color Options
T ~ T Opaque A Architectural Matte Finishes
Prefix Cover and Base will match. Standard - Ship in 48 hours
Translucent Black T \?V%\./fr Option: A [\j{”-j
Black Cover and choice of v I’e v
Base color. vory
Number gewge EE
of Zones Also available: Brrggm BR
- Custom controls Black BL
Cover - Color matching ) o
Option - Engraving Designer Gloss Finishes
. . Ship in 4 to 6 weeks
Colqr These options ship in 4 to Cover Option: A only
Option 6 weeks. White GWH
Prefix: hvory GV
. ) Light Almond ~ GLA
OMX for Control Units used with A\?ﬂond GAL
GRAFIK 5000/6000/7000 systems. Satin Color Matte Finishes
Number of Zones: Cover Option: Aor T
’ Hot HT
2,3,4,6,8,16,0r 24 Ochre (6]
. Terracotta TC
Cover Option: Desert Stone DS
A for Opaque Stone ST
T for Translucent Black Limestone LS
Blue Mist BT
Color Option: Midnight MN
. . Taupe TP
See Color Options list Biscuit 5
Eggshell ES
Snow SW

Architectural Metal Finishes
Cover Option: T only
Bright Brass BB
Bright Chrome BC
Bright Nickel BN
Model Numbers Satin Brass SB
Satin Chrome  SC
Satin Nickel SN

Number  Standard Setup

of Zones Antique Brass QB
2 OMX-4602-_-__ Antigque Bronze Q7
3 OMX-4603-_-__ Anodized Aluminum Finishes
4 OMR-4604-_-__ Cover Option: T only
5] OMX-4606-_-__ Clear CLA
8 OMX-4608-_-

S Black BLA
16 OMX-4616-_-__ Br?a(;‘,s BRA
24 OMX-4624-_-__ Bronze BZA

$LUTRON. SPECIFICATION SUBMITTAL Page 3
Job Name: Model Numbers:
OMX-4624-A-\WH

Job Number:

Lighting Control Cut Sheet Page 3 of 4 Type: 2C
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GRAFIK Systems OMX-4600 Preset Dimming Gontrols

4600-4 04.05.04

Dimensions and Mounting

Wallbox?
Model Side View A B C U.S. Size Depth
2-Zone: 4 516" 113/16" 5.56" 2 Gang 3.5"
OMX-4602 (123mm) (d6mm) (141mm) (89mm)
3-Zone: 611/16" 358" 7.25" 3 Gang 3.5"
OMX-4603 (168mm) (92mm) (184mm) (89mm)
S1E" 4 4518
A-Zone: B 40 mmy 8516" L57/16" 8947 4 Gang 3.5"
OMX-4604 i (208mm) (138mim) (227mm) {89rmm)
6-Zone: — 8516" 576" 894" 4 Gang 3.5"
OMX-4608 (208mm) (138mm) (227mm) (89rmm)
1916 ||
8-Zone: (118 mim) 8516" 57/16 894" 4 Gang 3.5"
OMX-4608 (208mm) (138mm) (227 mm) {89rmm)
= [——

16-Zone: kR 85/16" B7/16" 8947 4 Gang 3.5"
OMX-4616 (208mm) (138mm) (227mm) (89rmm)
24-Zone: 85M168" 5716 894" 4 Gang 3.5
OMX-4624 (208mm) (138mm) (227mm) {89rmm)

3 1/2" (8%mm) walbox depth recommeanded
/
%
—~ = -

35/16"
[8&5mm)

T Can be ordared from Lutron.

2:LUTRON. SPECIFICATION SUBMITTAL Page 4
Job Name: Model Numbers:
OMX-4624-A-WH
Job Number:
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Appendix D

Wirginia Electric and Power Company
N: Rates'Retail Rate Schedules'Virgima Tusdietional \(Cvmrently Approved Rite Schedules'Bundlad 5eh(GS3

Schedule GS-3
LARGE GEMERAL SERVICE
SECONDAERY VOLTAGE

L APPLICABILITY

A Except as modified herein, this schedule 1s applicable onlv to a non-residential
secondary voltage Customer (as defined in Paragraph XI.) who elects to receive
Electricity Supply Service and Electric Delivery Service from the Company and
whose peak measured demand has reached or exceeded 500 kW duning at least
three billing months withun the current and previous 11 billing months.

B.  For a Customer served under this schedule whoss peak measured demand has
deceased 10 less tban 500KW, ilus schedule shall 1emean applicable w ihe
Customer and the Customer shall not have the optien to purchase electricity under
Schedule G5-1,GS-2 or G5-2T until such tme the maximum measured demand has
remamed at less than 500 kW during all billmg menths within the current and
previous 11 billing months.

C.  Notwithstanding any other provisions of this schedule, if a Costomer: (1) recerved
or was eligible to receive service under this schedule during the preceding 24
meonths: (2) installed and began operating bona fid= awomated load management
equpment or high-efficiency equipment which replaces standard-efficiency
equpment; and (3) 1s cumrently mneligible for service under Paragraphs LA and I B.
bezause of the wstallation and operation of such equpment. then the customer shall
be eligible for service under this schedule. Ounce service 15 provided under this
Paragraph 1.C .. service may contmue to be supplied under this schedule only so
long as the Customer regularly cperates cuch equipment i1 a bona fide mamner.
The type and design of such equipment must be approved by the Company and the
equipment shall be subject to mspection by the Company

D. At such time the Customer no longer meets the above applicability requirements,
the Customer will remain on this schedule for the period (not excesding two
additional billing months) required to achieve zn orderly transfer to the applicable
schedule.

E. For new service, this schedule 1s applicable when the anticipated kW demand meets
the criteria of Paragraph LA, above.

(Continued)
Filed 06-28-07 Superseding Filing Effective For Usage On and
Eleetric-Virginia After 01-01-04. This Filing Effective For

Usage On and After 07-01-07.

Utility Rate Schedule Page 1 of 6
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Virgmia Electric and Power Company
N:'Eates'Retail Rate SchadulesVirgmia furisdieti enal'\Currently Approved Rate Schadules\Bundlad'SchGS3

Schedule G5-3
LARGE GENERAL SERVICE
SECONDARY VOLTAGE

1L 30-DAY RATE
A Distribution Service Charges

1. Basic Customer Charge
Basic Customer Charge $119 80 per billing month.

2. Plus Distribution Demand Charge
Al kW of Distribution Demand @ 52.120 per KW
3. Plus tkVA Demand Charge @ 50,13 pertkVA

B.  Electricity Supply Service Charges

1. On-Peak Electricity Supply Demand Charge
All On-Peak kW @ $12.154 per kW

2. Plus Off-Peak Electricity Supply Demand Charge
All Off-Peak kW @ 50.636 per kKW

3. Plus Electricity Supply Adjustment Demand Charge
All kW of Demand @ ($0.640) per kW

4. Plus Electricity Supply kWh Charge

All On-peak K'Wh @ 0.404¢ per kWh
All Off-peak kWh @ 0.272¢ per KkWh

5. Each Electricaty Supply kilowatthours used are subject to Fuel Charge
Rider A.

C.  The minimmm charge shall be as may be contracted for.

(Contmued)
Filed 06-28-07 Superseding Filing Effective For Usage On and
Electric-Virginia After 01-01-04. This Filing Effective For

Usage On and After 07-01-07.
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Virgmia Electric and Power Company
. Rates'Feetail Rate Schedules'Vingmia Judsdictional ' Cuently Approved Fate Schedules Bundled SchG53

Schedule GS-3
LARGE GENERAL SERVICE
SECONDARY VOLTAGE

(Continmed)
I1I. DETERMINATION OF ON-PEAK AND OFF-PEAK HOURS

The following on-peak and off-peak hours are applicable to the billing of all charges
stated 1n this schedule.

A, On-peak hours are as follows:

1. For the period of June 1 through September 30, 10 am. to 10 p.m.. Mondavs
through Fridays.

2. For the period of October 1 through May 31, 7am. to 10 p.m.. Mondavs

through Fridays.
B, All hours not specified mn T A are off-peak.
IV, DETERMINATION OF DISTRIBUTION DEMAND

A, The Distribution Demand billed under Paragraph ILA 2. shall be such as may be
contracted for but not less than the highest of:

1. The highest average kW measured at the location durning anwv 30-muinute
wnterval of the current and previous 11 billing months.

2. 500 kKW,

B. When the Customer's power factor 15 less than 83 percent. a minimum Distribution
Demand of not less than 85 percent of the Customer's maximum kVA demand may
be established.

V. DETEEMINATION OF tkVA DEMAND

The kVA of demand billed shall be the highest average tkWVA measured in any
30-mmute interval during the current billing month.

(Continmed)
Filed 06-28-07 Superseding Filing Effective For Usage On and
Electric-Virginia After 01-01-04. This Filing Effective For

Usage On and After 07-01-07.
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Virginia Electric and Power Company
W-'\R ates\Retail Rate Schedules'Virgmia Tuisdictional \Currently Approved Rate Schedules'Bundled\SchGS3

Schedule GS-3
LARGE GENERAL SERVICE
SECONDARY VOLTAGE

(Continued)
VI DETERMINATION OF ON-PEAK ELECTRICITY SUPPLY DEMAND
The kW of demand billed under IL B 1. shall be the highest of:

A, The highest average kW measured in any 30-minute interval of the current billing
month during on-peak howrs.

B, Seventy-five percent of the highest kW of demand at this location as determined
under VI A _ above. during the billing months of June through September of the
preceding 11 billing months.

C. 100kW.
VII. DETERMINATION OF OFF-PEAK ELECTRICITY SUPPLY DEMAND

The kW of demand billed under Paragraph II. B 2. shall be the off-peak demand which 1s
in excess of 90% of the On-Peak Electricity Supply Demand determined under Paragraph VI

VIII. DETERMINATION OF ELECTRICITY SUPPLY ADJUSTMENT DEMAND

This credit 1s required i order to achieve customer ball newtrality, arising from changes
to the Distmbution Demand Charge while maintaining the overall capped rates. The KW of
demand billed under Paragraph ILB_3. shall be the Distribution Demand determined under
Paragraph IV.

IX METER READING AND BILLING

When the actual number of days between meter readings 1s more or less than 30 days, the
Basic Customer Charge, the Distribution Demand Charge, the tkVA Demand Charge, the On-
Peak Electricity Supply Demand Charge, the Off-Peak Electricity Supply Demand Charge, the
Electricity Supply Adjustment Demand Charge, and the minimum charge of the 30-day rate will
each be multiplied by the actual number of days 1n the balling period and divided by 30.

(Continued)
Filed 06-28-07 Superseding Filing Effective For Usage On and
Electric-Wirginia After 01-01-04. This Filing Effective For

Usage On and After 07-01-07.
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Virgmia Electric and Power Company
I:"Rates'Fatall Rate Schedules'Virginda Juxisdictional'\Currentlsy Approved Rate Schadules'Bundled SchGE3

Schedule GS-3
LARGE GENERAL SERVICE
SECONDARY VOLTAGE

(Continued)
X STANDBY. MAINTENANCE OR PARALLEL OPERATION SERVICE

A Customer requiring standby, maintenance or parallel operation service may elect
service under this schedule provided the Customer contracts for the maximum kW which the
Company 1s to supply. Standby, maintenance or parallel operation service is subject to the
following provisions:

A Suitable relays and protective apparatus shall be furmished. installed. and
maintamned at the Customer's expense in accordance with specifications furnished
by the Company. The relays and protective equipment shall be subject. at all
reasonable times, to mnspection by the Company's authorized representative.

B. In case the Distribution Demand determined under Paragraph IV. exceeds the
contract demand, the contract demand shall be mcreased by such excess demand.

C. The demand billed under ITA 2. and II.B 3. shall be the contract demand.

XI. DEFINITION OF TRANSMISSION. PRIMARY AND SECONDARY VOLTAGE
CUSTOMER

A A transmission voltage Customer 1s any Customer whose delivery voltage 15 69 KV
or above._

B. A primary voltage Customer 15 anv Customer (a) served from a circuat of 69 kV or
more where the delivery voltage 1s 4.000 volts or more, (b) served from a circuit of
less than 69 kV where Company-owned transformation is not required at the
Customer’s site. (c) where Company-owned transformation has become necessary at
the Customer's site because the Company has changed the voltage of the circuit
from that originally supplied. or (d) at a location served prior to October 27, 1992
where the Customer's connection to the Companyv's facilities 15 made at 2.000 volts
or more.

C. A secondary voltage Customer is any Customer not defined i XTI A or XIB as a
transmission or primary voltage Customer.

(Continued)
Filed 06-28-07 Superseding Filing Effective For Usage On and
Electric-Virginia After 01-01-04. Thus Filing Effective For

Usage On and After 07-01-07.
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WVirgma Electric and Power Company
M- Fates' Fatail Rate Schadules'Virgmia Tuisdietional 'Cumvently Approved Fate Schedulas'\Bundlad SchGS3

Schedule GS-3
LARGE GENERAL SERVICE
SECONDARY VOLTAGE

(Continued)

XII. TEERM OF CONTRACT

The contract shall be open order unless (a) standby. maintenance or parallel operation
service 15 provided, or (b) the Customer or the Company requests a written contract. In such
cases, the term of contract for the purchase of electricity under this schedule shall be as murually
agreed upon. but for not less than one year. During the minimum term of applicability. the
Customer may be billed under the corresponding Unbundled Rate Schedule, Schedule GS-3U. if

applicable.
Filed 06-28-07 Superseding Filing Effective For Usage On and
Electric-Virginia After 01-01-04. This Filing Effective For

Usage On and After 07-01-07.
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Appendix E

bp solar BP 5170

170-Watt High-Efficiency
Monocrystalline Photovoltaic Modules

The BP 5170 photovoltaic module uses the world's leading commercial laser cell
processing technology to produce volume-manufactured photovoltaics with
exceptional efficiency. Its premium laser-grooved buried grid monocrystalline
cells and large module area provide a premium pcwer performance of 170 watts
nominal maximum power and 24 volts of nominal output, providing more power
than any other BP Solar module. Powering DC loads or, with an inverter, AC loads,
its high efficiency is particularly suited for applicaticns that need maximum energy
generation from a limited array area, and for climates with poor insolation.
Applications include utility grid-connected residential and commercial roof
systems, building facades, distributed generation systems, telecommunication
systems, and other arrays requiring high energy density.

Available versions include:
BP 5170S - Framed meodule with rugged clear-anodized frame;
BP 5170L — Unframed laminate version of the BP 5170S.

Proven Materials
and Construction
BF Solar’s quarter-century of field

Raeinland as Class |l equipment;
* B2 51708 complies with the
requirermments of IEC 61215,
including:
repetitive cycling between
-40°C and 85°C at 86% relative
hurnidity;
simulated impact of 23mm
(ene-inch) hail at termnal
'l velocity;
4 "hol-spol™ Lesl, which
determines a module’s ability
to tolerate localized shadowing

o

o

axperience shows in every aspect " ’ ’ ’
of these modules’ construction
and materials:
+ Frame strength exceeds require- " ¢+ ’ *
ments of certifying agencies; )
# Laser patterning and processing Clear Anadized * * * *
minirizes cell front shading, Universal Frame
maximizes efficiency;
+ 72 highrefficiency monocrystalline i
cells laminated between sheets Qu""w and S_afew * * ’ ‘
of ethylens vinyl acstats (EVA) * Mapfgfe:jc;u(r;d n I_SO 9001
and high-transmissivity low-iron Certified Tactorles; o r'S ' +
amm temperad glass; * Conforms to Directives
« Integral b\lpass (jiodes; B9/336/EEC, T3/23/EEC and
» Asymmetrical cables enable side- 93/0S/EEC of the European _‘;.. e, -"«- N
by-side or end-to-end module ggrg:”;gut\ sted b v
placement in arrays . = Is listed by
« DC-rated plug-and-socket Ugd?r_v.rrllter ds Laboratories for ’
connectors provide reliable ekctrical an
low-resistance connections fire safety (Class C fire rating);
o ; i ;
and eliminate wiring errors. * B2 51708 Is certified by TUV 4

s

+
k3
&
&
+

L T

o

DC Connectors

(which can cause reverse- BP 51705
Limited Warranties biased operation and localized
* Power output for 25 years; heaFingh; ) @ @l CE
* Freedom from defects in = static loading, front and back, oV
materials and workmanship of 2400 pascals {50 psf); front
for & years. Inading (=g snow) of RA00
See our website or your local pascals (113 psf).

*

representative for full tarms of The BP 5170L is recognized by
these warranties. Underwriter's Laboratores for
electrical and fire safety.

©2002 BP Solar Global Marketing 01-3004-3B  §/02
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Electrical Characteristics’

Maximum power (P 45.)°
Voltage at Pryzy (Vimpl
Current at P .. “"np]
Warranted mirimum P ..
Short-circuit current (lg.)
Open-circuit voltage (V]
Temperature coefficient of I
Temperature coefficient of Vg
Temperature coefficient of power
NOCT?

Maximurn aerizs fuse rating

Maximurm system voltage

BP 5170 BP 5160°
170W 160W
36.0V 36.0V
4.72A 4.444

161.5W 152W
5.0A 4.74
44,2V 44,0V

{0.065£0.015)%/°C
-(160£10ImV~C
-10.5+0.05)%MC
472+2°C
154

600V {U.S. NEC rating)

1000V (TUV Rheinland rating)

MNotes

1. Thass data reprassnt the performancs of typical BM 5160 and
BF 5170 modulesand larinates a2 measurad at their outpat
Lanningls, The dals dre based on  nedsurs g nls mEds in
accordaics with ASTM E1036 comected to SRC (Standard
Freportng Conditions, also kyowr as STC or Stardard Test
Conditions), which are:

# illurniration of 1 KW/i* (1 sun) at spectral distribution of AM
1.5 (AT EBSZ global spactral irradance;
s ozl temiperature of 26%C,

B2

Tho collz in an illuminated rrodule oporato hottor than tho
arr biend tamoerature. NOCT (Mominal Operating Call
T s alure iz an indicaton of this lemperature differsnlial,

and is the cal terperiture under Standard Dperating Concitions:

AT Dler TamoeratJre o 20°5, 2olr Iradiaton of 0.8 KWW, anc
wind spead of s,

During the stabilization process which coous duing te first
fow months of daoloyrmant, module powar may decreasa
approximately 3% from typical P g,

w

4, The power o solar c2lls varizs in the nomnal courss o
production; te BP 516D is assemblad using cells of ightly
lovsar power thanthe EF 5170

Current (A)

5.5

5.0

4.5

4.0

R

]

25

20

1.5

10

(1]

0.0

BP 5170 I-V Curves
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20 25 30
Voltage (V)
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40

45

50
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Mechanical Characteristics

Weight Dimensions
BF 51708 15.0 kg (33,1 pounds) BF G170%; See drawing
BP G170L 12.4 kg (27.3 pounds) BF 5170L: 1680 [62.2] x 783 [30.8] x 19 [0.75]
Unbracketed dimensions are in millimeters.
Output Bracketed dimensions are in inches.
Asymmeatrical RHW AWG# 12 (3.3mimd) Cwerall tolerances £3mm (1/8%
Z-conductor cable with weathemroof polarized
connaectors
790 3] ———=
‘ - 11.1 [0.44]
50 [1.97]
[2.4 [0.08]
Al L_,l. -125:} 1
1593 [62.7] e mm - -
MODULE %ﬁléﬁ [ CABLE | le2riioe
LENGTH A SECTION A-A
INCLUDING A AH
SCREW HEADS AN
GROUND
HOLE
2 PLACES . = | 9501[37.4]
(= (= 2 PLACES
BACK VIEW “\x
12.7 [0.50] X E'}
9.5 [0.37] giﬂé"fg‘ .
MTG. SLOTS
8 PLACES X GROUNDING DETAIL
20[0.8] 3211271
INCLUDING INCLUDING
SCREW HEAD SCREW HEAD
J 4 PLACES g 4 PLACES
f | f
28[0MIMAX [/ = 755 [29.7] -
SCREW HEAD
PROJECTION
& PLACES
BP 5170S
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Appendix F

\

3 N, NI, NA, NIA

Maximum Sheet Length 42'-0
Extra Charge for Lengths Under 6'-0
ICBO Approved (No.3415)

[

| O !
B lr
& |

L]

B

\
J uJ J L

N
\

| V[ )
wod U U U
-l
I

|
- 247
I

—

\
:
\

SECTION PROPERTIES

?E“’K _[;":S‘f" g?gm Psgl '4ﬂ S’;ﬂ ng ;;‘ Acoustical deck (Type 3 NA, NIA) is paticularly
R L e B LB . suitable in structures such as auditoriums, schools
N21 00329 | 240 250 0876 0445 0497 33 and theaters where sound control is desirable.
N20 00358 | 261 271 0964 0501 0552 33 Acoutstic perforations are located in the vertical
N19 0.0418 3.05 3.15 1.153 0.597 0.659 33 H H
Nig 00471 | 340 P 1391 | 0.pen 0749 23 web_s_where the load carrying properties are
N1§ nosog | 436 445 1745 0.803 0944 k! negligibly affected (less than 5%).
Inert, non-organic glass fiber sound absorhing batts
are placed in the rib openings to absorb up to 70%
of the sound striking the deck.
ACOUSTICAL INFORMATION g
Deck Absorption Coefficient Noise Reduction Batts are field installed and may require separation.
Type 125 [ 250 ] Coelficient”
3NA BNIA | 14 ‘ 36 ‘ 89 95 53 | a4 70

* Source: Riverbank Acoustical Laboratories — RAL™ A95-21.
Testwas conducted with 3 inches of 1.65 pcf fiberglass insulation
on 3 inch EPS Plaza deck for the SDI.

VERTICAL LOADS FOR TYPE 3N

Max. Allowable Total (Dead + Live) Uniform Load (PSF)
No.of | Deck | SDI Const. Span (fi.-in) C.to C. of Support

Spans Type Span 100 10-6 110 116 12'-0 12'-6 130 136 140 14-6 150
NZ2Z 177 a1 46 42 38 35 32 30 28 26 24 23
M21 12-5 ] 53 47 43 39 36 33 30 28 26 25
N20 13-2 66 58 52 47 42 38 35 33 30 28 26
1 NTS 147 79 69 61 55 50 45 a1 38 35 32 30
N18 18-11 N 80 71 63 ar 52 47 43 40 3r 34
N16 18-8 119 105 93 83 74 66 60 55 50 46 43
N22 14'-9 58 b2 48 44 40 37 EE) 32 29 27 26
N21 15-9 66 60 55 50 46 42 39 36 34 32 29
N20 16-6 74 67 61 96 a1 47 44 40 38 35 33
2 NT9 18-1 86 80 73 66 61 56 92 48 45 42 39
N18 19'-5 100 91 83 76 69 64 59 55 51 47 44
N16 22°-3 126 114 104 95 a7 81 74 69 64 60 56

N22 14-3 7o 65 60 a5 a0 456 43 40 a7

N21 15-9 83 75 68 63 56 53 49 45 42

MN20 16'-6 92 83 78 70 64 59 B84 50 a7

3 N19 18-1 110 100 91 a3 76 70 65 G0 26

N18 19-5 125 M3 103 a4 ar 80 74 68 64

N16 223 187 143 130 119 109 101 93 86 80

Notes:

a

. Load tables are calculated using sectional properties based on the steel design thickness shown in the

Steel Deck Institute (SDI) Design Manual

Loads shown in the shaded areas are govemed by the live load deflection not in excess of 1/240 of the span.
A dead load of 10 PSF has been included.

3. 3N, NI, NA, NIA are not covered under Factory Mutual

M

\&/
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Appendix G Main Entrance Courtyard Plan
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Appendix H Lobby Plan

.
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I E E £
<> Fixture mounted on the underside of stairw#II inl cove.
Refer to detail for addiional information, | )
@ Sconce mounted continously vertically over J‘ntir(ﬂ /
height of column. | [ |
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|
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Appendix | Typical Painting Studio

o N o N a Na Na o No N

=

T
| = - = - - =r -

|___| - - - — e - - — — —
__| -_— — *. e @llld\g”-;w«| Jlull...lulu o
[ — [ m__. = = e o oo
St i Bt ntn
___ \\
| G
_ =
| |
__
o N o NV NN e e o
M. =L - =T -t _ <t T - -
/
B
) 2 __
2o |
= ]
= ==

..nn =1 =T

|A.+ L L
3? ;/\ /mﬁ%\./\ NNV NV

Type: -

Page 1 of 2

Lighting Plan 1/8” = 1"-0”




Allen Walker

Lighting / Electrical Option

George Mason University

Art & Visual Technology Building

JZI
_-;__j___

Type: -

Page 2 of 2

=10

Power Plan 1/8”




George Mason University
Art & Visual Technology Building

Appendix J Typical Painting Studio
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