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THE VASCIC FACILITY CONSISTS OF TWO MAIN BUILDING COMPO-

V | RG | N | A NENTS; THE LABORATORY WITH INTEGRATED PARKING GARAGE,
AND THE OFFICE TOWER. THE LABORATORY FORMS THE BACK-

BONE FOR THE VASCIC FACILITY, WHICH WAS DESIGNED TO

HOUSE ASSEMBLY AND INTEGRATION OF ELECTRONICS AND POWER
A D V A N C E D SYSTEMS FOR AIRCRAFT CARRIERS.
THE PRIMARY AIR PROVIDED TO THE LABORATORY IS
S SERVED FROM 4 VAV ROOF TOP AIR HANDLING UNITS AND
H | PB U | LD I N G THE OFFICE IS CONDITIONED FROM THE TOWER PENTHOUSE.
THE PENTHOUSE CONTAINS 3 VAV AIR HANDLING UNITS
UTILIIZING OVAL AND RECTANGULAR DUCT.

ANNID
C A RR I E R THE ENTIRE FACILITY WAS BUILT

WITH A PRECAST,
PRESTRESSED CONCRETE FOUNDATION SYSTEM. THE FRAMING SYSTEM
UTILIZES PRECAST CONCRETE LOAD BEARING WALL PANELS AND INTE-

| N TE G RAT | ON RIOR COLUMNS, OR A WIDE-FLANGE STRUCTURAL STEEL SYSTEM INTE-

GRATING BRACED FRAMES AND SHEAR WALLS.

VIRGINIA POWER PROVIDED FOUR SMVA PAD MOUNTED TRANSFORMERS

NEWPORT NEWS WITH SECONDARY VOLTAGE OF 13800V. ELECTRICAL SERVICE TO THE
] FACILITY ENTERS AT THE LABORATORY WING AND IS THEN CON-
V | RG'N'A NECTED TO THE OFFICE TOWER. THE SERVICE ENTRANCE CONSISTS
OF FOUR SEPERATE SWITCHGEAR SET IN MAIN-TIE-MAIN CONFIGURA-
TION. THREE SMVA TRANSFORMERS SUPPY POWER TO THE L ABORA-

PROJECT TEAM TORY POWER LAB AND ONE SMVA TRANSFORMER SUPPLIES THE REST
A/E/M/S: CLARK NEXSEN OF THE VASCIC FACILITY. NORMALLY THE TIE BREAKER WILL BE
OPEN BUT MAY NEED TO BE CLOSED TO PERFORM LABORATORY
ARCHITECTURE AND ENGINEERING EXPERIMENTS REQUIRING OVER ISMVA. THE FIFTH SMVA TRANS-

FORMER IS DESIGNATED SPECIFICALLY FOR THE FIRE PUMP STATION.

BUILDING STATISTICS

OCCUPANCY: SHIPBUILDING/OFFICE
SIZE: 241000 SQFT

LEVELS: 8 MAX

CONSTRUCTION: 1999-2002
DELIVERY: DESIGN-BID-BuILD
CosT: $58 MiLLION

WITHIN THE FACILITIES' BUILDINGS, THERE ARE MULTIPLE FUNCTIONS

IN A SINGLE BUILDING. THE OFFICE TOWER UTILIZES A

TASK/AMBIENT LIGHTING SYSTEM. IN THE CONFERENCE ROOMS AND
DISPLAY AREAS, RECESSED AND ACCENT LIGHTING IS USED.

THE LABORATORY WING CONTAINS AN AUDITORIUM WHICH ALSO UTI-

LIZES A TASK/AMBIENT LIGHTING DESIGN ALONG WITH ADJUSTABLE
ALYSON LAR'MER ACCENT LIGHTING.

THROUGHOUT THE MAIN LABORATORY SPACE, A HIGH BAY METAL

HALIDE SYSTEM IS USED. DAYLIGHTING WAS ALOS A CONSIDERATION

LIGHTING / ELECTRICAL IN THE DESIGN PROCESS DUE TO THE FACADE MATERIALS CHOSEN.
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EXECUTIVE SUMMARY

The Virginia Advanced Shipbuilding and Carrier Integration Center is the leading researcher in nuclear-powered
aircraft carriers and obtains a well-deserved signature structure that is visible from the distance. The
Technology Tower stands approximately 135 feet in the air. The VASCIC Facility is architecturally influenced by
water, most importantly, the ship industry. The fagade is mainly a curtain wall system with detailing of
horizontal precast concrete bands.

This report is a final documentation of the facility primarily focusing on lighting and electrical redesign of four
spaces located either in the Technology Tower of the Laboratory Wing. In addition to these two main depths of
study, two other breadths of study outside of lighting and electrical design were performed to further enhance
the design of the facility. These breadths include an architectural landscape design of an exterior space as well
as an acoustical study performed in response to a ceiling material change in the auditorium space.

The lighting depth comprises a redesign of the lighting systems. Prior to finalizing designs, preliminary design
concepts and criteria were compiled in order to properly design the lighting for each individual space.
Furthermore, surface materials were accounted for when determining where and how to place light throughout
the facility. Luminaire layouts, mounting details, performance summaries, and final renderings of each new
design are included. The four spaces that were considered for these redesigns are the main lobby, the open
office located on the fourth floor of the Technology Tower, the auditorium located on the second floor of the
Laboratory Wing, and finally an exterior gathering space that was first designed architecturally.

In response to the lighting design changes, the electrical depth considers the lighting load changes on each
panelboard. These changes directly affect the sizing of branch circuits, panelboards, feeders, and protective
devices. In addition, voltage drop calculations, short circuit calculations, and a protective device coordination
study were conducted to confirm equipment and feeders were properly sized. Furthermore, two electrical
breadths were conducted. A motor control center was designed for the laboratory main electrical room to
easily compile all the motors of the space in one location for maintenance purposes, as well as a cost analysis of
busducts verses conduit and feeders for the Laboratory Wing.

This report is intended to demonstrate an integrative approach to building design process and analysis providing
a more comprehensive understanding of the architectural engineering design process.
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PROJECT BACKGROUND

The Virginia Advanced Shipbuilding and Carrier
Integration Center is a state-of-the-art facility
designed to enhance and promote the quality and
competitiveness of the ship building industry.
Teams of experts including Northrop Grumman
Shipbuilding, electronic system suppliers, software
suppliers, U.S. Navy laboratories and program
representatives, and many other advanced
shipbuilding programs conjure within the VASCIC
facility to explore and research new technologies.
This facility is the leading researcher in nuclear-
powered aircraft carriers, being responsible for the design of Nimitz — and — Ford class aircraft carriers,
Virginia — Class attack submarines, U.S Coast Guard Security Cutters along with many others.

There are two main building components of the facility; center stage is a seven-story Technology
Tower and adjoining is a three-story Laboratory Wing, which is all situated between 23" Street and the
James River of Newport News. Within the Technology Tower, 400 personnel are situated here
primarily for coordination and support of new technologies implemented into aircraft carriers. On
each end of the tower there are conference rooms, small meeting rooms, as well as technology
displays. The Laboratory wing contains a three-story parking garage, a 180-seat auditorium, a few
small offices that overlook the ship building process, modeling and simulation rooms, as well as a few
secure video and teleconference rooms. The rest of the space is open laboratory reserved for the ship
building process.
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BUILDING STATISTICS:

BUILDING NAME: The Virginia Advanced Shipbuilding and Carrier Integration Center
LOCATION AND SITE: 2401 West Avenue, Newport News, Virginia

BUILDING OCCUPANT: Northrop Grumman Newport News Shipbuilding

BUILDING FUNCTION: Commercial Office/Research and Design

SIZE: 241,000 sq. ft.

NUMBER OF STOR IES: 7 story Office Tower

3 story Laboratory Wing

PRIMARY PROJECT TEAM:

OWNER: Clark Nexsen Architecture and Engineering
ARCHITECTS: Clark Nexsen Architecture and Engineering
STRUCTURAL ENGINEER: Clark Nexsen Architecture and Engineering

MEP/FIRE PROTECTION:Clark Nexsen Architecture and Engineering

CIVIL ENGINEER: Clark Nexsen Architecture and Engineering

CONSTRUCTION/GENERAL W.M Jordan Company

CONTRACTOR: http://www.wmjordan.com/
DATES OF CONSTRUCTION: December 1999 — February 2002
ACTUAL COST: $58 million building cost
PROJECT DELIVERY METHOD: Design — Bid — Build
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ARCHITECTURE:

Design:

The VASCIC facility consists of two main building components; the Technology Tower and the Laboratory Wing.
The laboratory forms the backbone for the VASCIC facility, which was designed to enhance the competitiveness
of the shipbuilding industry. The VASCIC facility is the leading researcher in nuclear-powered aircraft carriers
and therefore deserves to obtain unique architecture style. From an elevation standpoint, the Technology
Tower appears to be a ship sailing through water. Reflecting pools surround the ground floor and extend past
the building edge to further enhance the appearance of a ship in water. Additionally, precast concrete bands
are placed horizontally up the building in a rhythm that imitates the contours water would possess as a ship sails
through water.

Codes:

BOCA National Building Code, International Mechanical Code, International Plumbing Code, NFPA 70 National
Electric Code, ASME A17.1-93 Safety Code for Elevators and Escalators.

Historical Requirements: Not Applicable
Building Envelope:

Through the utilization of different facade materials, there is a distinct visual separation between the two main
functions of the building. The office tower is enclosed primarily of curved reflective glass panels of two main
glass types (below), 1G-2 and IG-3. Type 1G-2, the larger glass panels, are reflective insulated glass manufactured
by Viracon with visible light transmittance of 12%, a winter u-value of 0.40, a summer day u-value of 0.46, a
solar gain coefficient of 0.17, and an outdoor visible reflectance of 32%. Type 1G-3, the smaller bands of glass
panels, are ceramic-coated spandrel insulating glass with a medium gray frit pattern. Also integrated into the
front facade of the building are sections of pre-cast concrete that are lightly sand blasted for texture.

The research and laboratory wing connected to the office wing has a fagade primarily made of tilt-in-place
insulated concrete wall panels that are lightly sand blasted with recessed pre-cast concrete panels that are
heavily sand blasted. The view shown above is a typical east or west bay that contains glazing and pre-cast
concrete sections. The glazing, like the office tower, consists of two different types of CSG-1 and 1G-3. Type
CSG-1 is a low emissive insulating glass also manufactured by Viracon. Its visual light transmittance is not less
than 70%, winter night u-value of not more than 0.29, summer day u-value not more than 0.28, solar heat gain
coefficient of not more than 0.37, and outdoor visible reflectance of 11%. Type IG-3 is the same ceramic-coated
spandrel insulating glass as used for the office tower facade.

The roofing of the two building sections is rather simple and less complex as the facade. The office tower
utilizes EPMD on the roof while the research laboratory is a painted sloping metal roof deck. All exposed metal
is required to be painted with color fluoropolymer or a polyester finish.
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ELECTRICAL:

Power to the Virginia Advanced Shipbuilding and Carrier Integration Center is provided directly from Virginia
Power at 23,000 volts in plastic conduit encased in concrete. At the service entrance, five transformers are
present. Virginia Power is responsible for all five transformers, two Square D Powerlogic metering equipment,
and one switchgear. Four transformers are utilized for facility power each pad mounted and rated at 5 MVA,
23.0/12.2 KV, Y primary, and 13.8/7.9 KV, Y secondary. The fifth transformer is designated for the fire pump
which is also pad mounted and rated at 23.0/13.2 KV, Y primary, and 480Y/277 secondary.

The service entrance is located outside of the Laboratory/Parking Building in the South East section of the
building. The main switchgear SGA is located here and is connected to the secondary switchgear SGB inside the
Laboratory/Parking Building in the Electrical Integration Lab. Switchgear SGA is a metal clad type with draw out
vacuum circuit breakers rated at 15 KV, 500 MVA, 1200 A continuous current and switchgear SGB has draw-out
type DS power circuit breakers. These two switchgears are connected through underground conduits utilizing
four sets of 15 KV cables that are plastic conduit encased in concrete. Switchgear SGB is in main-tie-main
configuration which is left open for the majority of the time. It is only closed when specialty testing in the
Laboratory is being conducted to provide a common 10 MVA to the facility. Switchgear SGB distributes power to
switchboards SBPA, SBPB, and SBPC. Switchboard SBPA distributes power to another smaller switchboard TSB in
the Office Tower. Switchboard TSB distributes power to the left hand side of the Office Tower while switchboard
SBPB distributes power to the right hand side via distribution panel PDP. It also distributes power to the main
mechanical equipment located on the rooftop penthouse of the Office Tower. Switchboard SBPC distributes
power to all lighting and receptacle loads utilizing a bus duct riser system in the Electronic Integration Lab.

LIGHTING:

The lighting utilizes lamp types of linear fluorescent, compact fluorescent, incandescent, halogen, metal halide,
and high intensity discharge. Linear fluorescent ballasts are multi-lamp electronic type with total harmonic
distortion rating less than 20%. Compact fluorescent ballasts are electronic type with power factor greater than
90%. High intensity discharge ballasts are constant wattage autotransformer single-lamp type with starting
temperature at a minimum of -22 degrees Fahrenheit.

The Auditorium contains an extensive dimming control system to cater to the needs of the occupant. The
dimming system contains three lighting scene controllers, two dimming panels, and three entry controllers.

The lighting scene controllers contain a four scene preset module and a separate four scene accessory control
allowing for a total of eight scene presets. The preset module has eight control zones with a raise/lower switch
to control each zone separately. These modules are Grafik Eye 4000 Series manufactured by Lutron.

Each dimming panel has main lugs for incoming power, a 20 A single-pole circuit breaker for each zone, plug-in
dimmer cards, and filter chokes. The dimming cards are capable of dimming electronic fluorescent ballasts and

incandescent loads.

The three entry controllers are two-button, single scene ("on"/"off"), that are Grafik Eye NTGRX-2S series
manufactured by Lutron.
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MECHANICAL:

The Office Tower primary air is provided by the penthouse mechanical room located on the roof that houses 3
VAV AHU's. The required primary air is provided through round or oval duct utilizing a vertical chase.

The Laboratory/Parking Building primary air is provided by 4 VAV AHU's located in the center of this building.
The required primary air is provided through galvanized, round straight runs of duct to each end of the
Laboratory.

The estimated cooling load for the entire facility is 1000 tons provided by high efficiency water cooled
centrifugal chillers. The design consists of one 350 ton chiller and one 650 ton chiller with a 12 degrees
temperature difference.

The estimated heating load for the entire facility is 7,500,000 btu/hr. A gas hot water system is utilized with gas
fired boilers that are high efficiency condensing type to generate hot water. This hot water is distributed
throughout the facility by two way valves at heating coils and perimeter hydronic heat at glass wall locations.

STRUCTURAL:

The foundation system for both the Technology Tower and the Laboratory Wing is a deep foundation system
consisting of precast, pre-stressed concrete driven piles. The sizes and lengths of the piles are based on the
required load capacities. The piles support a concrete pile cap and grade beam system that supports each
building superstructure. The material of the concrete piles and foundation is 5000 psi minimum compressive
strength concrete.

The flooring system of the Laboratory Wing is constructed of precast, pre-stressed concrete double “tees”
spanning (+/-) 60 feet, supported by precast, pre-stressed concrete beams. The load capacity of the floor
system is 300 psf, based on criteria provided by Newport News Shipbuilding. A concrete topping slab is placed
over the double “tees”. The flooring system of the Technology Tower is a composite system consisting of a
formed steel deck with a concrete infill supported by structural steel beams. Each beam as steel studs welded
to the top flange as required to achieve the composite action with the concrete deck. The double “tee” material
is 6000 psi minimum compressive concrete and the structural slab is 5000 psi minimum compressive strength
concrete.

FIRE PROTECTION:

The sprinkler system is based on the height of the Technology Tower and is required to have a fire pump station.
The fire pump is electric motor driven and includes a controller that is a power transfer switch for connection to
the facility generation in emergency situations. The sprinklers throughout the facility are pendant heads where
suspended ceilings are utilized and upright sprinkler heads where exposed ceilings are utilized.

The fire alarm system is an automated detection system including smoke detectors, duct smoke detectors, and a
sprinkler system. In spaces of assembly type occupancies, voice automated fire alarm systems are utilized.
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COMMUNICATION SYSTEMS:

Access Control:

Access to the facility is controlled by a card access system. Car readers are either swipe or proximity type and
are located on the entrance side of all exterior doors. Exit monitoring is not required in the facility. Access to
the parking facility is controlled by card readers and motorized gates. This entire security system is placed on
uninterruptible power supply.

Another component of the access control system is video imaging system integration. This integration system
provides a single database on the main host computer of every cardholder data and image fields; including
photo, fingerprint, and signature.

CCTV:

A closed circuit television system is provided to monitor the parking facility and entrance doors. Monitors are
located in the reception/security desk on the ground floor of the Office Tower. Both the CCTV System and
Access Control System are part of the main security system of the facility.

CCTV equipment include video cameras, camera outlets and controls, monitors, signal-processing equipment,
control stations, distribution components, and videotape recorders to generate video images for processing and
distribution.

Telecommunications:

The main telecommunications room is located in the Facility Support Wing of the Office Tower. Each floor of the
Office Tower contains a telecommunications room on either end of the floor. Each room has a 19: rack with
modular patch panels housing multiple connections. In these rooms are 20 amp emergency disconnects and
voice/data outlets designated for administrative LAN lines. There are also separate outlets for voice only.
Horizontal wiring connected to each work station is installed in cable trays above the lay-in ceiling tile system.
Cable extends from the ceilings down the columns to connect system furniture to power.
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LIGHTING DEPTH

INTRODUCTION:

The Virginia Advanced Shipbuilding and Carrier Integration Center is situated along one of the most influential
components of the architecture and lighting design of the facility, water. Being the leading researcher in nuclear
powered aircraft carriers, the state-of-the-art facility must obtain visual authority not only through the
architecture, but also through lighting. It is important to have interesting, yet practical design in this situation
because the buildings are not accessible to the public.

The lighting design throughout the facility will follow the concept of water, from a
literal and design stand point. Situated along the James River, the Technology
Tower appears as a sailing ship cutting through water, being reinforced by
reflecting pools surrounding the main entrance to the lobby on the ground floor.
Because there are multiple visual components reflecting the concept of water,
the objective is to reflect the characteristics of water through the lighting design.
By understanding how water actually benefits, or controls us rather, is how the
schematic design process was approached. Recognizing that a human can only
walk where water is not, and a ship can only sail where it is present represents
the big picture of where to place lights throughout the four design spaces. The
lighting is designed to control you in the exact way that water controls humans
and sailing ships. It is designed such that the user can easily define where to go

or what to focus on in that particular space. Different elements and designs were
utilized in each space in order to easily execute the task at hand. In addition, different materials and surfaces
were emphasized, disregarded, or changed in order to create contrast allowing for key elements to stand out
among the rest of the surroundings.

The four spaces to be analyzed and redesigned will include:

Circulation Space | Lobby and Main Staircase
Large Work Space | Open Office
Multi-Purpose Space | Auditorium

P wnNPRE

Exterior Space | Gathering Space Design

Each space will include a space description, preliminary design concepts, surface materials, design criteria and
considerations, luminaire equipment schedule, light loss factor classifications, luminaire mounting details where
applicable, performance and calculation summary, renderings, concluding with a final evaluation of the space.

The architectural lighting for these spaces must be designed to meet the established design criteria, both
quantitatively and qualitatively. This will encompass guidelines from IESNA Handbook 9" Edition and ASHRAE
Standard 90.1. The lighting analysis for each space will include a summary of the space, design criteria and
considerations, a luminaire equipment schedule, light loss factors, lighting plans, pertinent details, performance
data, and renderings.
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CIRCULATION SPACE | LOBBY AND MAIN STAIRECASE

SPACE DESCRIPTION:

The main lobby to the facility is located on the ground floor of the Technology Tower. It is the only asset to the
building placed on the ground floor due to the high water table of the area. Located within the lobby are one
main entrance, two side entrances, and main staircase and elevator column that runs vertically through the
building. It occupies approximately 2,981 square feet with a ceiling height of 13’ 6” as the main staircase
extends through the ceiling up into the second floor where a technology display is located.

Influencing the accessibility into the lobby, reflecting pools surround the lobby to contribute to the design
influence of the facility. As you walk between the reflecting pools along the east side of the building to the
entrance, you are greeted by the reception desk as well as the over-sized main staircase.
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Figure 1.1: Lobby Floor Plan
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Figure 1.2: Lobby Stair Section
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SCHEMATIC DESIGN:

Beginning the schematic design phase, recognizing the task of the space is focused on. By highlighting the two
circulation elements, the grand staircase and elevator column, within the space would provide the user with a
highly recognizable path to traverse vertically through the building. Also, generally highlighting the receptionist
desk is important. However, since more employees will enter compared to visitors, no special lighting was
addressed.

In order to create a visual circulation path, washing vertical surfaces opposed to illuminating the horizontal
surfaces demonstrated this concept. Washing frosted glass surrounding the staircase, washing columns around
the perimeter, and washing four walls enveloping the elevator creates a sense of height and direction. Washing
frosted glass also occurs around the opening in the ceiling to the second floor. Both instances of washing the
perimeter columns and elevator bank are intended to appear as though they are piercing through the ceiling
into the floor above. This is done by creating openings surrounding the elements at the ceiling level to recess
luminaires while concealing them from the observer’s eye. Additional downlighting throughout the space is
utilized for safe circulation while in the space as well as security purposes.

Figure 1.3: Lobby Preliminary Schematic
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SURFACE MATERIALS:

MATERIAL SCHEDULE

DESCRIPTION PROPERTIES
Exterior Wall Clear, insulated curtain wall glass |t=0.85
Interior Walls Grey paint, matte finish p=0.78
Stair riser/tread Marble p=0.19
Stair Railing Aluminum p=0.21
Stair Glass Infill Translucent glass p=0.43
Floor Marble p=0.19
Desk Marble p=0.19
Desk Glass Infill Translucent Grey Glass p=0.43
Ceiling 2x A4 ACT p=0.64

DESIGN CRITERIA + CONSIDERATIONS:

Task Considerations

Throughout the lobby space, there are many tasks that must be considered, and therefore properly illuminated.
Since it is classified as a circulation space, the primary task planes that must be illuminated include the main
flooring as well as the staircase. Additionally, a reception desk is present within the space and, too, must have
the task plane illuminated accordingly. There are three entrances from the exterior into the lobby. One
entrance is treated as the main entrance; however the other two entrances need to be illuminated in order to
be noticed as well.

Because the entire lobby of the Technology Tower is enclosed in a curtain wall system of clear insulated glass, it
is important to be sure there is no glare or reflections present on the glossy marble floor. Although the upper
six floors of the Technology tower overhang the lobby exterior walls by 26’9”, it is still important that daylighting
does not affect the user’s ability to see their pathway.

Quantitative visual Performance
General Lobby:

° Horizontal: 10 fc
) Vertical: 3 fc

General Stairs/Corridor:

. Horizontal: 5 fc
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Overall Room Brightness

Considering the design concepts of the lobby space, contrast throughout the lobby is desired. The lobby will
have an overall illumination to it; however the key elements of the space will appear to stand out more. In
addition, the overall feel of the lobby is cool and appearing crisp and modern. Materials and surfaces
throughout the lobby are very smooth, some being dull to the eye; therefore utilizing higher color temperatures
emphasizing white or light colored elements to achieve the desired feel.

Lighting Controls

The Technology Tower is only in operation from 8am until 5pm. During times of occupancy, the lighting in the
lobby will remain on. When the building is generally not in use, only mandatory lighting will be utilized to
reduce energy costs. Multiple switches for the space will be located at the reception desk for easy
controllability.

ASHRAE 90.1 | Power Density Allowance

The lighting power density required by ASHRAE 90.1-2007 Section 9.6: Space-By-Space Method for lobby areas is
1.3W/ft’.

DN 24 21.6 518.4|WATTS
HR 18 11 198|WATTS
TS 3 19.8 158.4| WATTS
cwW 21 64 1344 WATTS
EC 14 42.1 589.4|WATTS

TOTAL SQ. FT. 2981|SQ.FT.

TOTAL LPD ALLOWABLE 1.3|W/FT?

TOTAL LPD 0.37|W/FT*
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LUMINAIRE EQUIPMENT SCHEDULE:

DM

Focal Point

FL44-131ED-L30-120-50-T
L44-50-DN-TD-TS

45" X 45" downlight LED module with remote
phosphor technology, powered by Philips' Fortimo
LED and AdvanceXitanium LED driver, aluminum
heat sink incorporated into die-cast aluminum
housing, clear acrylic reflector cone for superior
brightness control and 55 degree cutoff, easy
replacement, 70% luminaire efficiency.

HR

15

i0 by Cooper
Lighting

0.06.555.2 PM_NR.65.3K.GB3.120

Handrail integrated LED chips delivers functional
outputs effectively illuminating paths of egress,
available in two rail diameters and three beam
spread angles, constructed of steel and
aluminum, practical for indoor and outdoor
applications, ADA and ANSI compliant, proper LED
thermal management in accordance with LED
manufacture specifications, generally provided in

10 by Cooper
Lighting

0.09.1.53K.NG.1.6.1.1

1.39" W X 66" D X 36" L shelf integrated task light,
LEDee is a part of the 10 linear LED-based family,
low voltage, neoprene gasketed, housing made of
extruded aluminum, finished in anodized

Focal Point

FL44-13LED-L30-120-50-T
L44-50-TD-TS

45" ¥ 45" wall washing LED module with remote
phosphor technology generating high system
efficacy, luminaire design maintains form factors,
lumen output, and thermal management for
madule and driver components, intelligent driver
technology, flicker free. Housing made of die-cast
aluminum incorporated with an angled MicroGlow
lens redirecting light delivering asymmetric

EC

The Lighting
Quotient

$301-R06G-5-00-1-00-0-30-00

Cove LED system of extruded aluminum integrated
with proper heat sinks, impact-resistant extruded
acrylic lens and holographic diffuser,
rotating/locking hinges to allow for proper
alignment, Philips Lumiled LUXEON LEDs, remote
driver in aluminum enclosure, mounting L-brackets
can be interlocked for continuous acting
luminaire, luminaire provides uniform asymmetric
distribution utilizing reflection and inter-

*See Appendix A | Lighting for full luminaire fixture schedule.
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LIGHT LOSS FACTORS:

CALCULATIONS

e Zz| = =

z x 2 ©O| ¥o E

=% | 0S|z _5| 2 E =
[T = [ i T = o = = =T
- EE | 242 |80 o 0

= o W o = o -

= 0 ==

= O fa
DM Clean 1.0 0.93 0.70 0.651
HR Clean 1.0 0.93 0.70 0.651
TS Clean 1.0 0.93 0.70 0.651
CW Clean 1.0 0.93 0.70 0.651
EC Clean 1.0 0.93 0.70 0.651

*Assumptions: Clean environment with 18 month cleaning cycle, calculations performed using IESNA 10™ Edition
2011.

LIGHTING PLAN:

*See Appendix A for Lighting Plan.

DETAILS:

Shelf Mount

self-Tapping

Figure 1.4: Lobby Desk Task Light Mounting Detail

1.90"

(48.3mm)

Figure 1.5: Lobby Handrail Detail
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Style S301 1:4 Scals

i
2-7/g’
e {73mm} .

Cove 1.5 Scals

mom

Optical Assembly 1.2 Scals

am I

m

Figure 1.6: Lobby Elevator Optical Assembly Detail
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Specifications
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B Impact-resistant H :
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assembly with fragtir™
acrylic refractor
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azsembly (fasteners

by others)

G Remnote driver in
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Figure 1.7: Lobby Elevator Cove Detail
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PERFORMANCE DATA:

Figure 1.9: Lobby Exterior RGB AGi32 Render
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Figure 1.10 Lobby Main Entrance RGB AGi32 Render

Figure 1.11: Lobby Horizontal Exterior RGB AGi32 Render
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Figure 1.12: Lobby Interior Stair/Elevator RGB AGi32 Render

Figure 1.13: Lobby Elevator Column RGB AGi 32 Render
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Figure 1.14: Lobby Exterior RGB AGi32 Render

.50
3.75

0.00

llluminance (

Figure 1.15: Lobby Pseudo Color AGi32 Render
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0.00

llluminance (

0.00
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Figure 1.17: Lobby Interior Pseudo Color Render
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0.00

llluminance (FEg)

Figure 1.18: Lobby Interior Pseudo Color Render
FINAL RENDERINGS:

Figure 1.19: Lobby Exterior Final 3ds Max Render
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Figure 1.20: Lobby Interior Final 3ds Max Render

Figure 1.21: Lobby Stairs and Elevator Column Final 3ds Max
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CALCULATION SUMMARY:
Desk Stairs Floor Elevator | Columns
Avg. llluminance | 144 6.0 11.68 5.94 6.3
Avg/Min

CRITERIA 10.0 5.0

COMPLIANCE? YES YES

EVALUATION:

Utilizing all LED sources, the lobby redesign adequately illuminaites all important features. In addition, hierarchy
of light was addressed creating contrast within the space to achieve the design goals. Light was strategically
placed throughout the lobby in order to direct occupants attention, mainly the staircase and elevator column.
By illuminating each of these elements correctly, visitors are able to identify where to go from the exterior due
to the lobby envelope consisting of a clear glass facade. Once you have entered the space, large columns are
washed with light downlight wall washers recessed in a cove system to conceal the luminaire. This technique of
washing highlights the vertical component of the space and demonstrates contrast between itself and the glass
facade it sits adjacent to. As you approach the reception desk, self-illuminating panels outline the contours of
the desk. Also, integrated LED task lighting is mounted on the underside of the top tier countertop illuminating
the desk top. As you approach the center of the lobby, the elevator column is washed with a cove system and
the stairs are illuminated utilizing an integrated LED handrail system. Throughout the rest of the lobby, square
downlights are utilized providing general illumination on the floor.

After performing calculations, the lighting design provides adequate illuminance values for safe circulation
complying with IESNA recommendations. In addition, lighting power densities provided by ASHRAE Standard
90.1-2007 requirements were met. The space provides an good first impression to visitors while maintaining a
practical lighting design.

25| PAGE



VASCIC OF NEWPORT NEWS, VIRGINIA ALYSON LARIMER

AE SENIOR THESIS FINAL REPORT LIGHTING | ELECTRICAL

LARGE WORK SPACE | OPEN OFFICE

SPACE DESCRIPTION:

The open office spaces are located within the Technology Tower on floors three through six. Each floor houses
80 cubicle work stations occupying 12,752 square feet total with a ceiling height of 9’4”. The open office space
is separated by two interior column lines allowing 40 cubicle work stations in 6,376 square feet on each side.
Directly in the center of each floor is the center column of movement with two elevators and a main staircase
led up through the building from the lobby. Two additional staircases are located on either side of the open
office.

The entire Office Tower is enclosed in a glass curtain wall system that contains two different glass types
manufactured by Virakon. Originally, the curtain wall system obtained mirrored insulating glass in the middle
pane with a grey fritted glass above and below of smaller panes. Because the transmittance value was only 12%
for both curtain wall components, new low-e insulated fritted glass was chosen with the same solar heat gain
coefficient with a higher transmittance value of 39% for the top and bottom portions and 30% for the middle
glass section.

Figure 2.1: Open Office Floor Plan
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SCHEMATIC DESIGN:

Preliminary designs began with utilizing a task-ambient lighting system. In addition, illuminating vertical
surfaces as well as the ceiling creates an open and comfortable environment for the occupants. Because the
entire Technology Tower envelope is a curtain wall facade system, daylight infiltration of the space is a large
concern not only for control purposes, but also in regards to the occupant. It is important to be sure there is not
irritating glare or veiling reflections to the occupant.

The open office space was originally designed to utilize indirect pendant fixtures with a small component of
direct light along with integrated task lighting along the cubicle walls. In addition, sconces were placed on
opposite sides of the interior column lines surrounding the central column of travel.

The final lighting design of the space uses the Tambient system from The Lighting Quotient with integrated
daylight harvesting for cubicles located along with curtain wall. Also, shading devices will be necessary to
reduce unwanted glare throughout the year. Like the preliminary design, sconces are placed on the interior
columns. Because the design intent of the space is to create an open and spacious work environment, a cubicle
redesign lowered the height while implementing a 3’ glass element along walls with adjoining cubicles.

Figure 2.2: Open Office Preliminary Lighting Design
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SURFACE MATERIALS:
MATERIAL SCHEDULE
DESCRIPTION PROPERTIES
Floor Mawvy carpet p=0.12
Lower Cubicle Partition Medium Green Paint p=0.60
Upper Cubicle Partition Frosted glass p=0.75
Desk Top Medium grey desk top p=0.67
Upper/Lower Curtain Wall Panel |Low-e insulating fritted glass p=0.39
Middle Curtain Wall Panel Low-e insulating fritted glass p=0.30
Ceiling 2'%4" ACT p=0.73

DESIGN CRITERIA + CONSIDERATIONS:

Task Considerations

There are many factors to consider in a lighting design for a task-oriented space such as an office. Uniformity on
the task plane is most important in order to not cause unwanted shadows. Patterns of light can affect visibility,
comfort, and perception of the task plane. Reflected glare and veiling reflections are also are a large contributor
to decreased task visibility. In addition to uniformity, the task plane should have a higher illuminance than
surrounding surfaces; however, too much illuminance can cause visual fatigue. When workstation task planes
are illuminated higher than their surroundings, occupants are drawn to their work and experience fewer
distractions. Other lighting design issues include direct glare, vertical illuminance, and room surface luminances.

Quantitative Visual Performance

e Horizontal | 40 FC
e Vertical | 5 FC
e Uniformity | 1:4

Overall Room Brightness

Highlighting vertical surfaces as well as the ceiling can create an environment with an open feeling contributing
to a pleasant and functional work space for the occupant. Utilizing a direct/indirect luminaire can contribute to
the overall brightness of the room by highlighting the ceiling while illuminating the task surface at the same
time. However, it is important to consider hot spots on the ceiling generated by the indirect component. The
direct component should provide diffuse lighting and adequate shielding for good visual comfort while avoiding
glare.
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Lighting Controls

Because the Office Tower is completely enclosed in a curtain wall system, it is important to consider solutions
preventing discomfort to the occupant. Two types of fritted glass are used with differing transmittance values
to accommodate for glare that may occur on the task plane. The top and bottom glass is a grey fritted low-e
glass with a transmittance value of 39%. The middle portion of the curtain wall is a low-e insulating glass with
transmittance value of 30%. In addition to the fritted glass, photosensors and occupancy sensors will be
incorporated with the luminaires throughout the open office. Shading devices will also be necessary because of
the building’s west facing orientation.

The Tambient system from The Lighting Quotient offers a control hub called the Tambient Control Hub that
mounts to the underside of workstations. This control hub can control up to 50 dimming ballasts through five
ports on the backside of the hub. Each zone of luminaires is controlled in unison, however all the control hubs
can be networked together to be controlled as one uniform zone. Each hub is plug-and-play with the luminaires
that are connected to it. The Tambient Control Hub communicates with the photosensors and occupancy
sensors wirelessly utilizing the EnOcean wireless protocol. The sensors themselves are wireless modules with
dual solar cells and utilize self-sustaining power capabilities by operating off the energy generated from a click of
a light switch. One photosensor and occupancy sensor is able to communicate with more than one control hub.
Each sensor has a 98.5’ range typical for indoors and each control hub can control up to a range of 150’; through
doors, partitions, ceilings, and furniture. Further information, such as specification sheets and photosensor
coverage and placement diagrams are located in Appendix A | Lighting.

ASHRAE 90.1 | Power Density Allowance

The lighting power density required by ASHRAE 90.1-2007 Section 9.6: Space-By-Space Method for open office
areas is 1.1W/ft*.

TA 240 25 6000|WATTS
sC 12 5 60| WATTS
TOTAL SQ. FT. 6376|SQ.FT.

TOTAL LPD ALLOWABLE 1.1{W/FT*
TOTALLPD 0.95|W/FT*
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LUMINAIRE EQUIPMENT SCHEDULE:

Task ambient luminaire 34.75" long with integral
. hang-on mounting, 1 21W T5 luminaire, high
. : The Lighting performance louver on top for maximum uplight
TA | Quotient L201-3653-M-EL15-T-30|coverage and minimal glare at eye height, clear

- prismatic acrylic task lens reducing veiling
.. | reflections, housed in extruded aluminum with

L downlight reflector.

27" interior decorative sconce, direct/indirect,
ADA compliant (3-7/8" off of wall), white LED
LMM-27SMNL-2WNUMT [strings, incorporated reflector within housing of
luminaire, finished in case aluminium, mounts

Ivalo Lighting

sC
Inc. by Lutron

on wall from base bracket with locking screws.

*See Appendix A | Lighting for full luminaire fixture schedule.

LIGHT LOSS FACTORS:

CALCULATIONS

R

TYPE
MAINTENANCE
CATEGORY

BALLAST FACTO
LUMINAIRE DIRT
DEPRECIATION
LAMP LUMEN
DEPRECIATION

TOTAL LLF

o
Yo
N

TA 1.0 0.93 0.86

[eN o]
o @
QL |
S |>

SC 1.0 0.93 0.70 0.65

*Assumptions: Clean environment with 18 month cleaning cycle, calculations performed using IESNA 10™ Edition
2011.

LIGHTING PLAN:
*See Appendix A for Lighting Plan.
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DETAILS:

LLMIMAIRE TYPE TA

8128

LUMIHAIRE MOLINTIMNG BRACKET

84.0

00

Figure 2.3: Cubicle Luminaire Mounting Detail
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31|PAGE



VASCIC OF NEWPORT NEWS, VIRGINIA ALYSON LARIMER

AE SENIOR THESIS FINAL REPORT LIGHTING | ELECTRICAL

GLASS FRAMING
VIRACON ARCHITECTURAL GLASS
TRANSLUCENT FRIT: V1085

>

% s

1-10"

411"
* I T II 1

ey 10' —

Figure 2.4: Cubicle Material Detail

PERFORMANCE DATA:

441 8 2 6.9 0.3 B744131.4] 0.8 4.3
3 = 3.9
), 21
2. 2.4

Figure 2.5: Office Ceiling Isometric Contour Lines
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Figure 2.6: Office Task Surface Isometric Contour Lines

Figure 2.7:0ffice Daylight |June 21, 1:46 pm
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Figure 2.8: Office Daylight | December 22, 11:46 am

/

Figure 2.9: Office Daylight | December 22, 11:46 am
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Figure 2.10: Office Electric Lightin

CALCULATION SUMMARY:
Electric Lighting Daylighting
Task Plane | Ceiling 21—1“_"_ 22—[}12:1:.
Task/Ceiling Task/Ceiling
Avg. llluminance 40.62 20.57 110.85/98.87 350.23/138.47
Avg/Min

CRITERIA 30-50

COMPLIANCE? YES

EVALUATION:

The lighting design of the office adequately provides a stimulating work environment. By illuminating the space
using a task ambient approach, a more comfortable space is created. Tambient luminaires manufactured by The
Lighting Quotient uses a single T5 linear fluorescent with louvers to shield direct glare from the source.
Originally, cubicle heights were standard at 66” high. With the new lighting design, there also was a cubicle
design change. Firstly, the cubicle height was reduced to 54” high. Secondly, the upper 18” of cubicle wall was
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changed to a frosted glass. This change was implemented to create a more open feeling while still providing
privacy between cubicles. The Tambient fixtures are mounted 6” above the top of the cubicle wall on mounting
brackets. All three walls of the cubicle are now designed with frosted glass, but only two adjacent walls have
luminaire mountings, over the desk areas.

In addition to the new lighting design, daylighting was also considered in the space. Daylight studies proved to
be an issue; however it can be beneficial to daylight harvest. Daylight harvesting controls are integrated into the
fixtures using a Tambient Control Hub controlling one grouping of cubicle luminaires within the daylight zone
closest to the window. Shading devices are also necessary for low angled daylight that potential could cause
high glare on the work surface. Occupancy sensors were also installed in the space to help increase energy
savings.

Along the interior corridor of the office, LED wall sconces are mounted on either side of the columns for
illumination of this space. These luminaires are utilized to emphasize the vertical components of the space and
create and open atmosphere for the occupants.

After performing calculations, the lighting design provides adequate illuminance values for the work space as
well as adequate ceiling illuminances providing to open the space up. IESNA recommendations were met for
task illuminances, and a reasonable ceiling illuminance was assumed. Additionally, lighting power densities
provided by ASHRAE Standard 90.1-2007 requirements were met.
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MULTI-PURPOSE SPACE | AUDITORIUM

SPACE DESCRIPTION:

The auditorium is located on the second floor of the Laboratory Wing and seats 180 people in twelve rows
occupying 7500 sq. ft. This space is mainly used for meeting situations utilizing a podium speaker and projection
screen environment. Located on the long dimension of the west wall are a series of 14’ high windows looking
out to a patio. Another interesting feature to note is the exterior walls of the auditorium curve slightly until
terminating at the back wall. Originally the ceiling was a drop ceiling with 2’x4’ acoustical ceiling tiles at 25’ 8".
Part of the redesign of this space includes a new ceiling that is curved imitating a smooth water wave with a
mean ceiling height still of 25’ 8”.
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Figure 3.1: Auditorium Floor Plan
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SCHEMATIC DEISIGN:

Because the auditorium is considered a multi-purpose space, many activities could potentially take place here.

It is important to consider each of these activities to properly design the lighting. The preliminary design process
began with assessing each of these situations and deciding an adequate level of illuminaition needed. The
largest design change within the space was the ceiling contour and material. Originally, the ceiling was designed
with a 2’x4’ acoustical ceiling type system. A redesign implemented a curved acrylic system that is back lit with
linear fluorescent industrial luminaires. This ceiling system is intended to act as an architectural element while
contributing to the overall ambient lighting within the space. The luminaires are mounted 18” above the ceiling
system. The mounting height and spacing of each row of luminaires behind the acrylic causes the ceiling to be
non-uniformly lit creating shadows within the ceiling system itself. Because this element is intended to imitate a
wave, the shadowed portions against the higher illuminated portions give the ceiling a sense of depth and
motion just as a wave possesses.

In addition to the ceiling illuminance, other lighting systems are located throughout the space. The objective
was to conceal the luminaires and show off the architecture of the space. Recessed LED step lights are placed in
each riser. Integrated LED task lights are mounted on the underside of the counters of each pew. Compact
fluorescent wall mounted cylinders are located above each door. Recessed LED downlights are located at the
stage behind the speaker for general stage lighting. LED spot lights highlight the speaker at either of the podium
locations.

Below is a section view of the preliminary design for the auditorium.

Figure 3.2: Auditorium Preliminary Schematic Design
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SURFACE MATERIALS:

MATERIAL SCHEDULE

SURFACE DESCRIPTION PROPERTIES
Floor Blue/vellow pattern carpet |p= 0.3

Stage Dark blue carpet p= 0.2

South wWall Light Tan Paint p= 0.B5

MNorth Wall Light Tan Paint p— 0.85

East wall Light Tan Paint p— 0.85

West Wall Light Tan Paint p— 0.85
Glass1 Grey Frit p— 0.5, 1=0.12
Glass 2 Blue Frit p= 0.3, 1=0.17
Projection Screen - p=

Doors Oak p— 0.22
Desk/Podium(s) Oak p= 0.22
Countertop Linoeum Blue p— 0.3

Door Frame/Mullions Metal p= 0.08
Ceiling Acrylic p= 0.5

ALYSON LARIMER

LIGHTING | ELECTRICAL

DESIGN CRITERIA + CONSIDERATIONS

Task Considerations

There is no set task for this space; however, reading material and watching presentations will take place most
often. It is therefore important to properly illuminate the task surface as well as vertical illuminance to render
the speaker’s face well. In addition, it is crucial there is no glare generated on the projection screen during a
presentation as well as adequate shading devices on the west wall glazing. Surrounding spaces also require
illuminance, such as the steps, ceiling, and exit doors for ease of egress.

Quantitative Visual Performance

Assembly | Horizontal: 10 fc

e Social Activity | Horizontal: 5 fc

Stated in the IESNA Lighting Design handbook, task plane illumination is not considered important; however, the

versatility of the space may require appropriate lighting for such tasks. Therefore, task plane illumination will be
considered and targeted between 20-30 fc being controlled using scene controllers in the space.
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Lighting Controls

Controllability of this space is considered a driving factor for luminaire placement and selection. Selecting
proper zones must be catered to the use of the space as well as integrating shading devices for privacy and
irritation from daylighting.

The auditorium is controlled by two scene controllers; one located adjacent to the lower entrance and the
second located at the top of the auditorium adjacent to the sound booth. Each scene controller is a Grafik Eye
4000 manufactured by Lutron with integrated shade controls as well as an added architectural wall station for
general lighting switched on and off. The Grafik Eye is specified with four individual scenes comprised of
different intensity values from each of the five zones. Below is a table representing the intensity percentage
contributed from each zone.

ASHRAE 90.1 | Power Density Allowance

The lighting power density required by ASHRAE 90.1-2007 Section 9.6: Space-By-Space Method for auditorium
and seating areas is 0.9W/ft2.

ST 40 8 320 | WATTS
SP 5 43 215 | WATTS
SB 12 11.9 142.8 | WATTS
TL 89 19 1691 | WATTS
C 20 117 2340 | WATTS
DS 5 17 85 | WATTS
TOTAL SQ. FT. 7500 | SQ.FT.

TOTAL LPD ALLOWABLE 0.900 | W/FT?

TOTAL LPD 0.639 | W/FT?
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LUMINAIRE EQUIPMENT SCHEDULE:

5.9"x5.9" square LED step light for interior or exterior
applications, UL listed for wet/damp locations, gasketed
and corrosion resistant metal casting, polycarbonate

i0 LED-Cooper 0.01.5L.3K.N.100.3.0|lens, LED replaceable.

4.9" track spot light, powder coated cast aluminium with
180" tilt capabilities,able to connect with a DALI track

ERCO EN-1-ERCO-72086-000|system, LED module replaceable
CREE LED 6" recessed architectural downlight, Cree True White
LIGHTING LR6C-DR1000|Technology LED, delivers 80 lumens/W, CRI 30

1.39" W X .66" D X 36" L shelf integrated task light, LEDge
is a part of the i0 linear LED-based family, low voltage,
i0 by Cooper neoprene gasketed, housing made of extruded

Lighting 0.09.1.3K.NG.1.6.1.1{aluminum, finished in anodized aluminum.
4'(2)T5 industrial fixture die formed channel from 20
gauge rolled steel with pretreated iron phosphate for

METALUX- rust inhibitor, reflector minimum 35% total reflectivity,
COOPER mounted with suspension cables or surface mounted,
C LIGHTING MBF-2-54T5FB|integral occupancy sensor available.
PRESCOULITE-
HUBBELL 8" wall mounted sylinder, 26W CFL, quad tube,
DS LIGHTING CF8W26QEB |electronic ballast

*See Appendix A | Lighting for full luminaire fixture schedule.

LIGHT LOSS FACTORS:
CALCULATIONS
wl
£ Eg | 38 | ZEg | 2% | &
T | g5 | 8% | 3°f | s¢& -
=" - & 38
ST Clean 1.0 0.93 0.70 0.65
sp Clean 1.0 0.93 0.70 0.65
SB Clean 1.0 0.93 0.70 0.65
TL Clean 1.0 0.93 0.70 0.65
C Clean 1.1 0.93 0.92 0.94
DS Clean 1.0 0.93 0.85 0.80

*Assumptions: Clean environment with 18 month cleaning cycle, calculations performed using IESNA 10™ Edition
2011.
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LIGHTING PLAN:

*See Appendix A for Lighting Plan.

DETAILS:

4’8"

oo

H' ?T 4
0—7
1

/LUMINAIRE TYPE ST

ooo

0—3 7/16”

7

Figure 3.3: Recessed Step Light Detail

LUMINAIRE TYFE T

Figure 3.4: Integrated Task Light Detail
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\ CEILING

Figure 3.5: Auditorium Ceiling Luminaire Mounting Detail

*NOTE: Full specification sheets of ceiling system and translucent infill panels are located in Appendix A |
Lighting
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PERFORMANCE DATA:
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Figure3.6: Auditorium Step Calculation Isometric Contour
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Figure 3.7: Auditorium Desk Calculation Isometric Contour Lines

T A S|

Figure 3.8: Auditorium Stage Calculation Isometric Contour Lines
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Figure 3.9: Auditorium Calculation Isometric Contour Lines

45 |PAGE



VASCIC OF NEWPORT NEWS, VIRGINIA ALYSON LARIMER

AE SENIOR THESIS FINAL REPORT LIGHTING | ELECTRICAL

T T e e i nEEE

Figure 3.10: Auditorium RGB AGi32 Render
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Figure 3.11: Auditorium Pseudo AGi32 Render
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DAYLIGHT RENDERINGS:

Figure 3.12: Auditorium Daylight June 21* RGB AGi21 Render

0.00

llluminance (F@)

Figure 3.13: Auditorium Daylight June 21% Pseudo Color AGi32 Render
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Figure 3.14: Auditorium Daylight Dec 22nd RGB AGi32 Render
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Figure 3.15: Auditorium Daylight Dec 22nd Pseudo Color AGi32 Render
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SCENE CONTROL RENDERS:

Figure 3.16: Scene 1 | Formal Presentation RGB AGi32 Render

Figure 3.17: Scene 2 | Informal Presentation RGB AGi32 Render
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Figure 3.18: Scene 3 | Pre Presentation RGB AGi32 Render

Figure 3.19: Scene 3 | Podium Speaker RGB AGi32 Render
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CALCULATION SUMMARY:

Stage | Steps | Desk | Floor
Avg. llluminance 17.3 14.4 24.8 | 11.17
Avg/Min
CRITERIA 15.0 10.0 15.0 10.0
COMPLIANCE? YES YES YES YES
DESK FLOOR STAGE STEP

Avg  Avg/Min | Avg  Avg/Min | Avg  Avg/Min | Avg Avg/Min

Scene 1- Formal Presentation | 17.6 7.6 4.8 2.7 9.5 1.4 14.7 3.1

Scene 2- Informal Presentation | 14.9 8.5 6.8 2.1 129 1.6 7.3 2.6

Scene 3- Pre Presentation | 24.7 8.3 8.8 4.1 9.5 1.9 14.2 2.7

Scene 4/5- Podium Speaker and Projection 6.6 15.1 1 0.1 10.8 2.9 2.9 5.8
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FINAL RENDERINGS:

Figure 3.20: Auditorium Side Podium 3ds Max Render

Figure 3.21: Auditorium Front Stage 3ds Max Render
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EVALUATION:

The lighting design for the auditorium adequately addresses the multiple activities performed within the space
while considering daylight. Within the space, 4 lighting scenes are available with separate screen controls. To
further enhance the experience of the occupant, a curved back-lit ceiling was designed. It is illuminated with
linear fluorescent strip fixtures 18” above the ceiling material. The mounting height and spacing both contribute
to the appearance of a water wave by creating areas of shadows and highlight to illustrate the depth and
movement of a wave. The entire auditorium instills a mix of LEDs and fluorescent sources primarily for their
output and low power consumption qualities. Although LED sources are known not to be well dimmable,
dimming to low levels is where the characteristics of LEDs tend to go astray. When the wattage and lighting
scenes were designed, it was purposefully designed so the LED sources within the space would not be affected
by dimming to low levels. LED sources within the space include all stage lighting, recessed step lighting, and
integrated task lighting at each desk area. Compact fluorescent luminaires are wall mounted above each door.

The lighting design for the space adequately complies with IESNA recommendations in addition to lighting
power densities from ASHRAE Standard 90.1-2007. It properly tailors to the needs of the space as well as
providing a visually interesting environment for the occupant.
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EXTERIOR | LANDSCAPE ARCHITECTURE BREADTH AND LIGHTING DESIGN

LANDSCAPE ARCHITECTURE BREADTH

INTRODUCTION:

Currently at the VASCIC facility, there is no
exterior gathering space present. In 1993,
the City Council adopted a code called the
“Framework for the Future 2030”. This
comprehensive document was created in
order to properly manage a vastly growing
community such as Newport News, Virginia.
It addresses issues of physical growth and
planning, goals and policies, and specific
plans of action to address different aspects of
the City’s development. Every five years, the
code calls upon a citizen task force to re-
evaluate how the city is coordinating
economic, physical, and social development
of the Newport News area.

Figure 4.1: Victory Landing Park Promenade
Newport News, and the VASCIC facility, is situated along 47 miles of the James River shoreline running parallel to

Hampton Roads. Decided by the City Council and citizen task force, provided public access to the waterfront is
the most essential change they could implement providing a Segway for future waterfront developments. When
the VASCIC facility was being designed, the City Council required Northrop Grumman of Newport News
Shipbuilding to redesign their bulkhead in order to contribute to the new code and begin providing the
community a means of accessing the waterfront. Because Northrop Grumman was not responsible for
designing an exterior gathering space, the City Council was therefore taking charge to instill a park along the
waterfront behind the facility. However, with the economic downfall, the design was never executed and
remains vacant. Another major issue the City Council has been having for years is of the 47 miles of shoreline,
the city only owns 1.3 miles, or 2.6%. The rest of the shoreline is privately owned and creates a problem for
docking boats at the various marinas along the coast. In addition to providing for the community, the new code
also is trying to generate more attraction to the area by being able to accommaodate tour boats along this
promenade. In 2004, Victory Landing Park was designed alongside the VASCIC facility also making a connection
to the main street and the historical arch commemorating veterans of all types.
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PROBLEM:

Because this promenade has become such
a public attraction, designing a functional
space for the employees of the VASCIC
facility as well as the public would provide
a more enjoyable atmosphere and, too,
would generate more attraction to the
area. In addition, implementing this space
would in turn promote a higher quality of
residential life, increase property values,

and begin to build up areas of the city that have been vacant for some time. As a result, the community would
begin to learn more about the shipbuilding industry, what this state-of-the-art facility does, and how it
contributes to the industry. This makeover would generate a balance between the traditional amenities of the
area while providing an attractive and unique experience in the center of an active industrial waterfront.

ARCHITECTURAL SCHEMATIC DESIGN:

The design of the exterior gathering space encompasses influences from many aspects of the facility. It pulls
elements from the facility and what it does, design considerations of the water element throughout the lighting
design, and the physical element of water surrounding the lobby space.

T i . . Figure 4.3: Docked ships
Facility influence on the design considered what the actually facility TR

complex is designed for; it’s all about water vessels. When designing the
exterior area, four elements were drawn. Along the Victory Landing Park
pathway, the entrance to the gathering space begins with a seating area
that resembles a docked aircraft carrier. Also placed surrounding the
majority of this space is a reflecting pool designed to resemble the
stagnant water along the other side of a socked ship.

As you continue along the pathway, it widens and obtains different paver

patterns. From an aerial view, this widened section is actually the floor

plan of the USS Dwight D. Eisenhower aircraft carrier and the different patterned pavers are the individual
markings of runways on the deck of the ship.

Surrounding the implementation of the aircraft carrier walkway are
three additional smaller seating areas. When doing preliminary
research, most all photographs of large aircraft carriers were
pictured with a handful of smaller ships surrounding. Assuming this
is the case all the time, designing a small fleet of ships was the idea.
The smaller seating areas are more secluded than the other seating
areas; however they themselves also resemble a portion of a ship.

Almost identical to the footprint of the Technology Tower, the

[

Figure 4.4: Fleet of ships
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seating area resembles the bow of a ship with reflecting pools surrounding this shape to imitate the bow cutting
through water as the ship sails.

Lastly, as you navigate through the walkway of ships, you end your journey along the section of Victory Landing
Park waterfront promenade. At this point there is another large seating area. Originally when the city was

created, the first ship to be built was a small boat
named Dorthy. The city still has this boat and is very
proud of this historic element. Because it is the icon
of the city, original designs of this space had plans to
incorporate this structure. This seating area
structure is designed to be an iconic structure. For
future ships entering the marina, looking head on at
this structure, it obtains a profile of a ship sailing

through water. Since the city has future plans to

coordinate tour boats along the coast, this could

Figure 4.5: “Dorthy”

direct the boats into the marina and onto land.

LANDSCAPE DESIGN:

Reinforcing the space designed architecturally, landscape elements are placed throughout to create more of an
exterior environment. Coniferous trees of two different heights along with small shrubbery surround the small,
enclosed seating areas to reinforce the private feeling without completely enclosing the user. Also in the middle
of the connecting pathways are two rows of trees imitating the pattern of a wake behind a ship.

LANDSCAPE ARCHITECTURE LAYOUT:

*See Appendix C for plans and details of space.
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LIGHTING DESIGN:

SCHEMATIC DESIGN:

The design intent of the space is to create and enhance the new architecture and landscaping. Creating private
and public environments is not only created with the physical elements but also through lighting. At the same
time, these public and private areas are treated as “destinations” along the pathway to the water. Choosing
luminaires that do not appear to be luminaires and integrate with the landscaping or act as its own element is
the main idea of the space. Illluminating the environment around the user and not necessarily directly down on
them is a key design concept for this space. By highlighting trees and other landscaping around the seating
areas as well as using glowing orbs sitting on the reflecting pools illuminates the environment around the
seating but is still able to provide adequate levels for safety purposes.

Figure 4.6: Exterior Gathering Schematic Design
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SURFACE MATERIALS:

MATERIAL SCHEDULE

SURFACE ‘ DESCRIPTION PROPERTIES
Hardscape 1-Main pathways Houndstooth Brick p=0.10
Hardscape 2- Cross pathway Granite Stone p=0.32
Hardscape 3- Pathway Outline Dirty Sandstone p=0.28
Hardscape 4- Aircraft Carrier Outline | Running Brick p=0.26
Small Seating Area Dirty Sandstone p=0.28
Large Seating Area Sandstone p=0.32
Round Seating Area Sandstone p=0.32
Pool Walls Granite Stone p=0.32
Ground Grass p=0.09
Water Liquid p=0.12
Round Seating Bench (concrete

structure) Brown Exposed Aggregate p=0.26
Straight Benches Brown Exposed Aggregate p=0.26

DESIGN CRITERIA + CONSIDERATION:

GG 33 7 231|WATTS
Ps a5 a0 1800| WATTS
T 55 17 935|WATTS
TOTALSQ. FT. 29883|S0QLFT.

TOTAL LPD ALLOWABLE 0.2|W/ET*

TOTAL LPD 0.10|W/FT*

58 |PAGE



VASCIC OF NEWPORT NEWS, VIRGINIA

AE SENIOR THESIS FINAL REPORT

ALYSON LARIMER

LIGHTING | ELECTRICAL

LUMINAIRE EQUIPMENT SCHEDULE:

17.7" in diameter, portable garden
luminaire with stainless steel base
plate, white synthetic safety glass
sphere housing one lamp, sphere
5 distributes light siftly and uniformly
GG Bega 5014|over surface.
1.3'"W=x 1.3'Lx 1.5 H, two piece die-cast
aluminum construction providing a
symmetrical distribution, construction
robust enough for human weight, spun
aluminum lamp housing location inside
lower top covering shielded, anchored
with secured plates to lower casting
with four stainless steel rods, finished
Ps Bega 7785MH [in black, UL listed for wet locations.
1.3"W x 1.5"L x 8.85" H LED floorlight,
housed in aluminum alloy, stainless
steel, and clear safety glass, silicone
gasketed, inner reflector made of
anodised pure aluminum, mounting
bos with 2 fixing holes for permanent
T Bega 7502 [locking, UL label for wet locations
LIGHT LOSS FACTORS:
CALCULATIONS
-4 =
Sz c =5 | 86 | =
w| 29 £ | g5 | 35 | 2
S w3 — <O =0 P
=l 2% 2 =g | 28 2
<O - = o =g
p= I 20 -0
GG Clean 1.0 0.93 0.89 0.83
PS Clean 1.0 0.93 0.81 0.75
1T Clean 1.0 0.93 0.70 0.65
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LIGHTING PLAN:

*See Appendix A for Lighting Plan.
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PERFORMANCE DATA:

Figure 4.7: Exterior Small Seating Isometric Contour Lines

Figure 4.8: Exterior Large Seating Isometric Contour Lines
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- - ' Figure 4.9: Exterior Overall Isometric Contour Lines

111
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CALCULATION SUMMARY:

Main Intermediate Small Large Round
Pathway Pathway Seating Seating Seating
Avg.
llluminance 1.09 1.73 1.95 2.03 1.00
Avg/Min

CRITERIA 1.0 1.0 1.5 2.0 1.0
COMPLIANCE? M= M= YES YES YES

FINAL RENDERINGS:

Figure 4.10: Exterior Pathway 3ds Max Final Render
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Figure 4.11: Exterior Large Seating Area, 3ds Max Final Render

EVALUATION:

The design of the exterior space meets the needs and hopefully the expectations of Newport News Shipbuilding
and their efforts to enhance the waterfront of the James River. This exterior space is considered a great location
to begin the enhancements of Newport News because there are many local parks surrounding the site that the
VASCIC Facility is situated on. Creating an environment that is both public and obtains private areas tailors to
the wants of everyone who may potentially utilize this space. There are multiple pathways and five individual
seating areas available, all which incorporate water elements and visually aesthetic luminaires. The idea behind
the lighting design was to create an environment where the equipment became part of the landscape. By
utilizing glowing spheres in the reflecting pools generates an interesting environment to sit in. Also, square
pathway luminaires were chosen to imitate “stepping stones” along the pathway to the water. The luminaires
are able to hold the weight of a human while illuminating the landscape you walk on. Additionally, landscaping
is placed throughout the site to create enclosed spaces while being in the open-ness of the outdoors. These
taller elements are illuminated using LED spot lights also contributing to vertical illuminance throughout.

The lighting design for the space adequately complies with IESNA recommendations in addition to lighting
power densities from ASHRAE Standard 90.1-2007. It properly tailors to the needs of the space as well as
providing a visually interesting environment for the occupant. The lighting design also contributes to the
aesthetic of the landscaping by becoming elements within the space.
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ACOUSTICAL BREADTH | ACRYLIC CEILING REDESIGN

INTRODUCTION: e |JJJ4L;’_\_<;;LJA.;_%.€_H —

The auditorium is located on the second

floor of the Laboratory Wing and seats

180 people in twelve rows occupying

7500 sq. ft. This space is mainly used for

meeting situations utilizing a podium Figure 5.1: Auditorium 3D section
speaker and projection screen environment. To enhance to aesthetics of the space, a new ceiling was designed
to imitate a wave form. However, the existing ceiling installed is a 2’'x4’ acoustical ceiling tile system. After
redesigning the ceiling, an acrylic material was chosen. This new design could potentially cause problems.

PROBLEM:

Because the ceiling ungulates in form in order to imitate a wave of
water, echoing may occur due to sound reverberating off the different
ceiling heights throughout the space. In addition to the shape of the
ceiling, the material change can have a large effect on the reverberation
time of sound. Both of these considerations could potentially destroy an
aesthetically pleasing space by not being a functional space. Therefore,

these problems must be addressed in order to plausibly design the new

ceiling in such a way. Figure 5.2: Auditorium Ceiling System

In order to analyze the new ceiling, the following equations were used to calculate reverberation time. The
acceptable range for reverberation time is between 1.4 seconds and 1.9 seconds.

T (seconds) = (0.05)(;), where “T” is the reverberation time, “V” is the volume of the entire space,

and “a@” is the square foot area of absorption material.

a(sabins) = }:Sa, where “a” is the absorption value for each material in the space and “S” is the
surface area of that material.

The following table provides the total room volume, the materials considered, their surface area, as well as their
absorption value for sound waves at 500 Hz and 1000 Hz. For the reverberation time calculation, “a” will be
taken as an average of values at 500 Hz and 1000 Hz to acquire a value in a mid-frequency range.
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Location Material = Surface Area (sq ft.)
500 Hz 1000 Hz

existing ceiling | ACT 3/4" suspension hang 0.83 0.99 27590.8
new ceiling Actrylic 3/4" suspension hang 0.04 0.03 40187.2
walls GWB 1/2" thick 0.08 0.04 4287.86
windows Glass 1" thick pane 0.18 0.12 927.81
doors wood 1/4" thick paneling with airspace 0.10 0.08 103.56
furniture wooden chairs 0.22 0.39 per unit
furniture wooden desks 0.75 0.86 per unit
audience in upholstered seating 0.8 0.94 per unit
SOLUTION:

The following calculations prove the new acrylic material is not an acceptable material for the auditorium ceiling
redesign. However, adding acoustical panels to the east interior wall, the reverberation time is within the
acceptable range for the space in question.

New Old: medium weight
Sound Absorption Material 3500 31000 dsoo d1000
Light Weight 1297.03 1423.35 1900.51 3085.96
Heavy Weight 1519.84 1705.19

Texisting = (0.05)(V)/(amw) = 1.8 seconds > T must be between 1.4 seconds and 1.9 seconds: acceptable
Thew = (0.05)(V)/(oww) = 3.5 seconds = T must be between 1.4 seconds and 1.9 seconds: not acceptable
Thew = (0.05)(V)/(aw) = 2.9 seconds > T must be between 1.4 seconds and 1.9 seconds: not acceptable

Tsound material = (0.05)(V)/( aw) = 1.7 seconds > T must be between 1.4 seconds and 1.9 seconds: acceptable

CONCLUSION:

In order to reduce the reverberation time of the new acrylic material, the existing acoustical paneling on the
south rear wall must be changed to a heavy weight wall covering as well as the addition of more heavy weight
wall coverings along the east interior wall. The wall coverings are available in the same color as the paint within
the space to the visibility of the wall panels will be reduced and not affect the aesthetics of the space.
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ELECTRICAL DEPTH

INTRODUCTION:

As a result of the new lighting design reducing electrical lighting loads throughout the building, consequently the
electrical equipment will need to be redesigned to better fit the system. The spaces in throughout the building
that were redesigned include the main lobby and staircase, the fourth floor open office located in the
Technology Tower, the multi-purpose auditorium on the second floor of the Laboratory Wing, and a newly
designed exterior space located between the VASCIC facility and the waterfront promenade.

The electrical equipment that will be considered for resizing is the lighting panelboards and perspective feeders
for each space. In addition, voltage drop calculations, short circuit calculations, and a protection device
coordination study will be performed. If necessary, electrical feeders will be resized per results of the
calculations.

Two other breadth studies will include the design of a motor control center located in the large electrical room
of the Laboratory Wing and a cost analysis study of busduct verses conduit and feeders in the Laboratory Wing.

The following table provides a breakdown of which panels will be affected in each space to be redesigned:

PANELBOARDS
PANEL TAG VOLTAGE SYSTEM

LLA 208Y/120, 3P, AW| N
EDHB 480Y/277, 3P, 4W| NJE

H2A 480Y/277, 3P, 4W| N

EHAA AB0Y/277, 3P, 4W| NJE

LGB 208Y/120, 3P, 4W| N

EHAA A80¥/277, 3P, 4W| NJE

HGA 480¥/277, 3P, 4W| N
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CIRCULATION SPACE | LOBBY ATRIUM

SPACE DESCRIPTION:

The main lobby and staircase is located on the ground floor of the
Office Tower occupying approximately 2981 sq. ft. Because of a high
water table and floor plane, the reception desk, security, elevators
and stairs are the only assets to this space. The reception desk is the
main focal point when you walk through the main entrance of the
lobby, followed by the grand staircase rising overhead of the desk.
The lobby is enclosed in a curtain wall system with reflecting pools
surrounding the exterior of the lobby only permitting you to follow

certain pathways to the entrances.

Figure 6.1: Existing Lobby

LIGHTING DESIGN:

The redesigned lighting in the lobby space is tailored towards the design concepts discussed in the Lighting
Depth of this report. The main design goal is to illuminate key elements adequately while trying to utilizing
more energy efficient fixtures and sources. Throughout the lobby, the entire space is illuminated using LED
sources with high color rendering indices and highly efficient luminaires to produce the best environment
possible.

Four fixture types are utilized in the lobby in order to create the environment desired. Downlights are evenly
spaced throughout the circulation space to illuminate the horizontal surface. Square wall washers highlight the
vertical columns emphasizing the vertical element in the space. In addition to the square wall washers, linear
recessed wall washers in the ceiling illuminate the central column walls and elevator location for ease of
navigation of the occupant. Integrated lighting in the handrail system of the main staircase illuminates the
pathway to the upper floors. Lastly, the reception desk utilizes task lighting mounted to the underside of the
counter concealing the fixture while illuminating the task surface.

ELECTRICAL DESIGN OBIJECTIVES:
The lobby redesign with LED sources is intended to reduce the load on the panelboards and, as a result, the

feeder sizes. The lighting loads will remain on the same panelboard, however some existing circuits may not be
used used as a consequence of the new lighting design.

CONTROLS:

The lighting design in the lobby space is controlled by three one-way switches located at the reception desk.
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EXISTING PANELBOARD SCHEDULES:

The following are the existing panelboard schedules for panel LGB (208Y/120V) and normal-emergency panel
EH4A (480Y/277V). The modified circuits are highlighted in pink.

FPANELBOARD LebBE SCHEDULE
100 AMP BUS 0o AMP MGB  20BTA20 VOLTS 3 FH, 4 W, SN, MM, 10 £AIG SURFACE MOUNTED
LOAD SERVED LoAD (AMPS] |BER.JHIRE[GET.] PHASE | GET. |WIRE|[BER.|  LOAD (AMPS) LoAD SERVED
A B - |TRP|SIZE|No. | A B & | No |sizE|TRIP[ A B =
RECEFTACLES 75 25 | 12 T | - R 70| 00 TR LI T TS ST
RECEFTACLES 4.5 012 | & | -~ ~ "4 |1z | Z0 0.0 TRACE LIGHTING X TR
RECEFTAGLES 60 |20 |12 | & |-~ ~ & [ 1z | Z0 0.0 |TRACE LISHTING »FHE
RECEFTACLES 6.0 2012 | 7 |- ~~ "8 [ 12 | 20 | 2.0 TRAE LIGHTING AR
COTY CAMERA REC 5O EG | 12 | § | -~ ~ 10 [ 12 | 20 10.0 TRACE LIGHTING XFHR
CCTY CAMERA REC 50 | 20 | 12 | 11 | -~ ~ 2 [ 12 | 20 100 |TRACE LISHTING XFMR.
LTV MULTIPLEX, PHR. 2.0 oo [ 12 [ 13 | -~ ~ 14 [ 12 | 20 | 30 LIGHTS — ELEY. FIT
SPARE 20 15 | - - [T16 20 SPARE
SPARE ) 7 | - ~ 18 20 SPARE
SFARE S | - ~ [ 20 70 SFARE
SEARE 20 21 | - ~- | 22 20 SPARE
SEARE ) 23 | - ~ |24 2G SEARE
ToOTAL 155 | 95 | 10 A0 | 200 | 20.0 |TOTAL
) TOTAL CONNECTED AMPS A 285 B. 295 C: L0
FANELBOARD EH4A SCHEDULE
100 AMP BUS O AMP MCE 4B0TY2TTNVOLTS 3 PH, 4 W SN, MIN, 14 EAIG SURFACE MOUNTED
[OAD SERVED LOAD (AMPS)  |BER.JMIRE |CKT.] PHASE | GET.|WRE |BER LOAD [AMPE) LOAD SERVED
_ A E C |TRIF[SIZE NS | A B o | No |siZE|TRP A B C
LIGHTING - 15T FLR 3.5 20 [ 1z [ 1] - ~— 1 2 [ 12 | 20 | BO LISHTING — 4TH FLOOR.
LISHTINS - 12T FLR ¥a) 20 | 12 | 5 —} ~ & [ 12 | 20 50 LISHTING — GTH FLOOR.
ENCL oB FoR FACE 63 |20 |12 | B | - ~ & | 12 | 20 EC |LISHTING — 6TH FLOGR
WAL B ENA XEMR 62 | P PR WS ~ [ & [ 12 | 20 STAFRELL LISHTINS
LISHTING - 2ND FLOCR. 5.0 20 | 12 | 9 [+~ ~ [0 [ 1z | 20 STAIRPELL LISHTINS
LIGHTING - 3R FLOGR 50 | 20 | 12 | 114 - ~ 12 o0 SPARE
B e T 73 | - ~_ 1% 20 SEARE
SPARE Fed =) 1% | - ~~ | 1B 20 SFARE
SFARE 20 7| - T S, SPARE
S e | g
TOTAL 158 (B0 | 11L& B0 50 | 5G |TOTAL
TOTAGONRECTED: AMPS Ay 208 LY PEEEL
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PANELBOARD REDESIGN:

Below are the redesigned panel boards and their corresponding panelboard sizing worksheet. The modified

circuits are highlighted in pink.

PANELBOARD SCHEDULE

VOLTAGE: 208Y/120V,3PH.4W PANEL TAG: LGB MIN. C/B AIC: 10K
SIZE/TYPE BUS: 100A PANEL LOCATION: Elec. Rm 104 OPTIONS:
SIZE/TYPE MAIN: 60A/3P C/B PANEL MOUNTING: SURFACE
DESCRIPTION LOCATION LOAD (WATTS)| C/B SIZE [POS. NO.| A| B | C |POS.NO.| C/B SIZE |LOAD (WATTS) LOCATION DESCRIPTION
Receptacles Rec. Desk 2565 20AMP 1 * 2 20AM1P 1344 Lobby MNew Lighting
Receptacles Rec. Desk 1639 20A1P 3 * 4 20A1P 1116 Lobby Mew Lighting
Receptacles Lobby 2052 20A1P 5 * 6 20AM1P 0 Rm 100 Track Lighting XFMRY
Receptacles Maintenance Closets 2052 20A1P 7 * 8 20A1P 0 Rm 100 Track Lighting XFMR|
Receptacles CCTV Qutside Lobby 1710 20A1P 9 * 10 20M1P 0 Rm 100 Track Lighting XFMR|
Receptacles CCTV|  Outside Lobby 1710 20A1P i * 12 20A1P 0 Rm 100 Tr; i
CCTV Camera Rec Rm 104 684 20A1P 13 " 14 20A1P 1026 Elev 1-3 Lighting Elev Pit
SPARE 0 20A1P 15 " 16 20A1P 0 SPARE
SPARE 0 20AM1P 17 N 18 20AM1P 0 SPARE
SPARE 0 20AM1P 19 * 20 20A1P 0 SPARE
SPARE 0 20A1P 2 * 22 20A1P 0 SPARE
SPARE 0 20A1P 23 * 24 20A1P 0 SPARE
0 20A1P 25 * 26 20A1P 0
0 20A1P 27 " 28 20A1P 0
0 20A1P 29 * 30 20A1P 0
0 20A1P N " 32 20AM1P 0
0 20AM1P 33 * 34 20AM1P 0
0 20AM1P 35 * 36 20A1P 0
0 20A1P 37 * 38 20A1P 0
0 20A1P 39 * 40 20A1P 0
0 20A1P 4 i 42 20A1P 0
CONNECTED LOAD (KW) - A Ph. 7.67 TOTAL DESIGN LOAD (KW) 18.96
CONNECTED LOAD (KW) - B Ph. 4.37 POWER FACTOR 0.94
CONNECTED LOAD (KW) - C Ph. 3.76 TOTAL DESIGN LOAD (AMPS) 56
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FPanel Tag ¥ LGE Panel Location: Elec. Bm 104
Mominal Phase to Meutral Woltage—-----—- ¥ 120 Phase: 3
Mominal Phase to Phase 'I.l'u:-ltage ———————— > 208 ‘wires: 4
FPaos Ph. Load Tupe Cat. Location Load [Units] [ PF | wfatts W Remarks
11 & Feceptacles 1 Fec. Desk 2062 wo | 0,35 2565 | 2700
2| A [Track Lighting xFMH 3 Bm 100 1344 w | 090 13dd | 1433 |nstalled above ceilin
3| B Receptacles 1 Fec. Desk 1533 w | 035 1533 | 1620
4 | B [Track Lighting =FMA 3 Fm 100 1116 w | 030 16 1240 |nstalled above ceilin
S| C Feceptacles 1 Lobby 2052 wo | 0,35 2052 | 2160
E | C [Track Lighting xFMH = Bm 100 [i] w | 0.95 1] 0 |nstalled above ceilin
I Receptacles 1 Maintenance Closety 2052 w | 095 2052 | 2160
& | A [Track Lighting xFMH 3 FEm 100 0 w | 035 0 0 |nstalled above ceilin
3| B [Receptacles CCTY| 1 Cutside Labby 1710 w | 0,35 170 1500
10| B [Track Lighting =FMH = Bm 100 [i] w | 0.95 1] 0 nzralled above ceilin
1| C |Receptacle= CCTY] 1 Cutside Labby 1710 w | 035 170 | 1500
12| C [Track Lighting »FMB 3 Fm 100 0 w | 035 0 0 |nstalled above ceilin
13] A |CCTV CameraFec| 3 Bm 104 Eigid w | 095 EEd 720
4] A | LightingElewFit | 5 Elew1-3 1026 wo | 100 026 | 1026
=] E SPARE o] W 0 1]
6| B SPARE 0 W 0 1]
17| C SPARE ] w ] 0
18] C SPARE ] W ] 0
3] A SPARE o] W o] 1]
20] & SPARE o] W 0 1]
2 B SPARE 0 w 0 0
22| B SPARE ] W ] 0
23| C SPARE o] W o] 1]
24| C SPARE o] W 0 1]
25 A 1] w 1] 1]
26 A ] W ] 0
27| B 0 W 0 1]
25| B o] W 0 1]
24| C 0 W 0 1]
30] C ] w ] 0
A ] W ] 0
32 A o] W o] 1]
33| B o] W 0 1]
3| B 0 w 0 0
aa| C ] W ] 0
36| C o] W o] 1]
ar| A o] W 0 1]
38 A 1] w 1] 1]
33| B ] W ] 0
40| B o] W o] 1]
4] C o] W 0 1]
42| C ] w 0 1]
PAMNEL TOTAL 15.0 16.7 | Amps= 45.4
PHASE LOADING ket k'ay }i Amps
PHASE TOTAL & T 2.1 5 E7.5
PHASE TOTAL 5] 4.4 4.7 26 35.8
PHASE TOTAL C 3.8 4.0 245 33.0
LOAD CATAGORIES Connected Oemand Wero 404
k' ki'd, OF | kW | kWA PF
1 receptacles 1.6 122 e | 122 0.35
3 lighting 25 27 25 2.7 0.30
5 | incandescent lighting 1.0 1.0 1.0 1.0 1.00
] unassigned 0.7 0.7 0.7 0.7 0.35
Total Demand Loads =8 167
Spare Capacity 205 3.2 3.3
Total Degign Loads 13.0 [ 201 0.54 F'.rnE5= =
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PANELBOARD SCHEDULE

VOLTAGE: 480Y/277V,3PH.4W

PAMEL TAG: EH4A

MIM. C/B AIC: 14K

SIZE/TYPE BUS: 100A PANEL LOCATION: Elec. Rm 510 OPTIONS:
SIZETYPE MAIN: G0A/3P C/B PANEL MOUNTING: SURFACE FOR PANELBOARD
DESCRIPTION LOCATION |LOAD (WATTS)| C/B SIZE [POS. NO.| A | B | C [POS. NO. | C/B SIZE |LOAD (WATTS) LOCATION DESCRIPTION
Lighting 1st Floor 1st Floor 360 20AM1P 1 * 2 20AMP 1385 4th Floor Lighting 4th Floor
Lighting 1st Floor 1st Floor 0 208M1P 3 * 4 20AMP 1385 5th Floor Lighting 5th Floor
Encl CB for FACP Rm 103 1745 20A/2P 5 * 6 20AM1P 4155 6th Floor Lighting 6th Floor
Encl CB for FACP Rm 103 1745 20A/2P 7 * 8 20A/1P 0 2-704 Stairwell Lighting
Lighting 2nd Floor | 2nd Floor 1385 20A/1P 9 * 10 20A/1P 0 2-726 Stairwell Lighting
Lighting 3rd Floor 3rd Floor 1316 20A/1P 1 * 12 20AM1P 0 SPARE
SPARE 0 20A1P 13 * 14 20AM1P 0 SPARE
SPARE 0 20A1P 15 * 16 20AM1P 0 SPARE
SPARE 0 20A/1P 17 * 18 20AM1P 0 SPARE
0 20A/1P 19 * 20 20AM1P 0
0 20A1P 21 * 22 20AM1P 0
0 20A1P 23 * 24 20AM1P 0
0 20A/1P 25 * 26 20AM1P 0
0 20A/1P 27 * 28 20AM1P 0
0 20A1P 29 * 30 20AM1P 0
0 20A1P 3 * 32 20AM1P 0
0 20A/1P 33 * 34 20A/1P 0
0 20A/1P 35 * 36 20A/1P 0
0 20A/1P 37 * 38 20AM1P 0
0 20A1P 39 * 40 20AM1P 0
0 20A1P 4 * 42 20AM1P 0
CONMNECTED LOAD (KW) - A Ph. 349 TOTAL DESIGN LOAD (KW) 16.17
CONMWECTED LOAD (KW) - B Ph. 277 POWER FACTOR 0.98
CONNECTED LOAD (KW) - C Ph. 7.22 TOTAL DESIGN LOAD (AMPS) 20
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PANELBOARD SIZING WORKSHEET

Panel Tag ¥ EH3A Panel Location: Elec. Bm 510
Maominal Plhasze to Meutral Yoltage-—----- 2T Phase: 3
Mominal Phaze to Phase Volage-------- > 450 ‘wlires: 4
Fiog Ph. Load Type  [Catf Location | Losd |Units| L PP | bWwistes | WA Hemarks
11 A | LightinglstFloor | 3 | IstFloor | 3538 w | 085 | 360 423
2 | A |Lightingdth Flaor] 3 [ dth Floor 1385 w | 100 ] 1385 | 1385
3| B | Lighting 1zt Floor | 53 | 1stFloar 1] w | 085 1] ]
4 | B | Lighting SthFloor] 3 [ SthFloar 1355 w | 100 ] 1385 | 13585
5| C|EnclCEfrFACF| 3 | Bm103 1745 w | 100 ] 1745 | 1745
£ | C | Lighting Gth Floor] 3 [ Gth Floor 4155 w | 100 ] 4155 | 4155
7| A |EnclCEforFACP| 3 | Bm103 1745 w | 100 ] 1745 | 1745
g | A | Stairwell Lighting| 3 [ 2-7T04 1] w | 1.00 1] ]
3| B JLighting 2nd Floor] 3 | 2nd Floor | 13385 wo | 100 ] 1385 | 1385
0| B | Stairwell Lighting| = 2-T26 1] w | 1.00 1] 1]
M| € | Lighting 3rd Floor| 5 | 3rdFloor 215 w | 0BS5S | 215 226
12| C SPARE 1] w 0 0
13 A SPARE 1] w 0 0
4] A SPARE 1] w 1] 0
5| E SPARE 1] w 1] 1]
E|E SPARE 1] w 1] 1]
17| C SPARE 1] w 0 0
Bl C SPARE 1] w 0 0
=1 I 1] w 1] 0
20( & 1] w 1] 1]
21| B 1] w 1] 1]
22| B 1] w 1] 1]
23| C 1] w 0 0
24 C 1] w 0 0
25( A 1] w 1] 0
26( A 1] w 1] 1]
27| B 1] w 1] 1]
28| B 1] w 0 0
23( C 1] w 0 0
30 C 1] w 1] 0
| A 1] w 1] 1]
32| A 1] w 1] 1]
J3| B 1] w 1] 1]
| B 1] w 0 0
3S( C 1] w 0 0
35( C 1] w 1] 0
3T A 1] w 1] 1]
35 A 1] w 1] 1]
33| B 1] w 0 0
40 B 1] w 0 0
H| C 1] w 1] 0
42| C 1] w 1] 1]
PAMEL TOTAL 124 125 | Amps= 15.0
PHASE LOADING kM kA * Amps
PHASE TOTAL A 35 36 25 12.5
PHASE TOTAL B 25 28 22 10.0
PHASE TOTAL C E.1 B2 432 222
LOAD CATAGORIES Cornected Demand Mer A4
ke (A OF [ kW kA PF
3 | Fuorescent lighting g.3 3.0 2.3 3.0 0.33
3 unassigned 3.0 3.0 3.0 3.0 1.00
otal DemandLoads Z4d 1 125
Spare Lapacity JelN 2.0 2.0
Toral Design L oads 143 | 150 0.33 | Amps= 15.0
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FEEDER SIZING:

The data for the summary table below are from the redesigned panelboards LGB and EH4A. The sizing is
referenced from the NEC handbook.

TAG LGB
VOLTAGE SYSTEM 208Y/120V
CALCULATED DESIGN LOAD (kW) 18.96
CALCULATED POWER FACTOR 0.95
CALCULATED DESIGN LOAD (kVA) 20.1
CALCULATED DESIGN LOAD (A) 55.0
FEEDER
FEEDER PROTECTION SIZE 60
NUMBER OF SETS 1
WIRE SIZE
PHASE (3) #6 AWG
NEUTRAL (1) #6 AWG
GROUND (1) #10 AWG
WIRE AREA
EACH PHASE 0.0507
TOTAL - ALL PHASES 0.1521
NEUTRAL 0.0507
GROUND 0.0211
TOTAL - ALL WIRES 0.2239
MINIMUM CONDUIT AREA 0.5598
CONDUIT SIZE 1" EMT
CONDUIT SIZE 1-1/4" EMT
FEEDER LENGTH 17'-6”
FINAL VOLTAGE DROP (V) 119.5V
FINAL VOLTAGE DROP (%) 0.4%
WAS FEEDER RESIZED? NO

NOTE: *Wire sized for copper THHN at 75°C
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TAG EH4A
VOLTAGE SYSTEM 480Y/277V
CALCULATED DESIGN LOAD (kW) 14.9
CALCULATED POWER FACTOR 0.99
CALCULATED DESIGN LOAD (kVA) 15.0
CALCULATED DESIGN LOAD (A) 18.0
FEEDER
FEEDER PROTECTION SIZE 60A
NUMBER OF SETS 1
WIRE SIZE
PHASE (3) #12
NEUTRAL (1) #12
GROUND (1) #10
WIRE AREA
EACH PHASE 0.0133
TOTAL - ALL PHASES 0.0399
NEUTRAL 0.0133
GROUND 0.0211
TOTAL - ALL WIRES 0.0742
MINIMUM CONDUIT AREA 0.1855
CONDUIT SIZE 1/2" EMT
CONDUIT SIZE 3/4" EMT
FEEDER LENGTH 50"-4”
FINAL VOLTAGE DROP (V) 275.2V
FINAL VOLTAGE DROP (%) 6%
WAS FEEDER RESIZED? NO

NOTE: *Wire sized for copper THHN at 75°C

WIRING DIAGRAM:
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LARGE WORK SPACE | OPEN OFFICE

SPACE DESCTIRTION:

The Office Tower is comprised of 8 floors occupying 12,752 square feet, intended for coordination within new
technology research. Floors three through seven utilize

an open floor plan for workstation placement. The
third floor will be the focus for the workspace
requirement. Each floor can hold up to 80 work
stations all having a clear view to the exterior due to
the Office Tower being enclosed by a curtain wall

system of fritted glasses. The office spaces utilize a
task-ambient lighting approach to improve the comfort
and production level of each employee. By illuminating
the ceiling and vertical elements throughout the space
produces an open-feeling environment. Additionally,
integrated dimming controls at each workstation as

well as daylight harvesting throughout the space are

Figure 7.1: Existing Open Office

utilized.

LIGHTING DESIGN:

The redesign of the lighting in the open office is intended to adequately illuminate the task surface as well as
highlighting the ceiling for ambient lighting. The primary design goal of the space is to illuminate the task surface
from a task- ambient approach without hanging fixtures from the ceiling plane. By doing this, the ceiling is
uninterrupted by objects but illuminated at the same time. This fixture utilizes an upward and downward
component with a single T5 linear fluorescent source that is personally controllable to each occupant. The task-
ambient fixtures are mounted to each cubicle on adjacent walls providing proper illumination on the task
surface. In addition to the task- ambient lighting, LED wall sconces are mounted on the column walls located
around the interior corridor of the Technology Tower.

ELECTRICAL DESIGN OBJECTIVES:

The open office is redesigned with LED and linear fluorescent sources intended to reduce the load on the
panelboards and, as a result, the feeder sizes. The lighting loads will remain on the same panelboard, however
some existing circuits may not be used as a consequence of the new lighting design.

CONTROLS:

Within the open office plan, it is divided into two zones in order to adequately daylight for increased energy
savings. The luminaires chosen for the space offer an integrated wireless hub, Tambient Control Hub that
communicates with the photosensors via EnOcean wireless technology throughout the space. Occupancy
sensors are also located within the office space that is also a wireless control communicating with the Tambient
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Control Hub. Each photosensor and occupancy sensor is capable of communicating with more than one hub due
to their coverage range of 98.5’. The control hub has five ports located on the backside and is a plug-and-play
module mounted to the underside of a workstation. Generally, the hub can control up to 50 dimming ballasts,
however since there are only 5 ports, it is easiest to control 5 luminaires. Each Tambient Control Hub acts as a
zone and controls the connected luminaires in unison. In addition, multiple hubs can also be networked
together in order to control an entire floor plan as one zone if desired. The photosensors are wireless sensors
with dual solar cells within the module and are placed on the ceiling within the daylight zone. Zone 1 controls
the first two rows of workstations closest to the windows, which will be affected by daylight most frequently.
Zone 2 will be electric light only containing the remaining two rows of workstations closest to the interior
corridor. Because the contour of the building facade is a curve, it is best not to network all the Tambient Control
Hubs together due to the path of the sun with respect to the shape of the building. Instead, two control hubs
adjacent to one another will be networked together creating three uniformly operated zones along the glass
facade.

EXISTING PANELBOARD SCHEDULES:

The following are the existing panelboard schedules for panel H2A (480Y/277V) and normal-emergency panel
EH4A (480Y/277V). The modified circuits are highlighted in green.

FANELEBOARD H2A SCHEDULE

225 AMP BlS 200 AMP MIE 48077277 WaOLTS 3 PH, 4 1, 5N, MM, 3D KA SHFEFAZE MOUNTED
LaAD SERVED LaAD (AMPS) BER. |WRE | CKT. PHAGE CET, |WIRE [BER. LaAD (AP, LoAR SERVEDR
A B o | TRIF[SIZE | MO, A B G NOL[SIZE | TRIF| A B &

FAMELS LZAT & L2A2 46,4 80 | 4 1]~ -l 2 4 | 80 [ B2.6 PANELD L2B1 ¢ LZB2
Wl 219 —{ - 479 Wl
LT TRANSFORMER AB.6 = - 46.2 |DT TRANSFORMER
LIGHTINS 180 20 | 12 7] - B 12 1280 | &% WA UNIT
L_ISHTINS .0 20 | 12 i c— | 10 12 | 2D F.4 WAV UNIT
L ISHT NS SO0 |2 ey ~— | 12 | 13 | 20 T4 A UNIT

[EHTIMNE 120 20 12 | 15 | -~ c— | 412 | 2G| 89 WAV UNIT
L IGHTING 7.0 20 | 12 | 15 | — ~— | 6 | 12 | 2 5.7 WA UNIT
L IEHTINE 0 |20 |12 [ 17 | — ~— B |12 | 20 B3 | VA UNT
SFARE 20 19 |- ~— 20 112 [ 20| 48 WA UNIT
SPARE 20 21 . ~— | 22 | 12 | 2D 74 WAV UNIT
SPARE 20 25 | - ~— | 24 20 SPARE
SPARE 20 £5 | -~ ~— | BB 20 SPARE
SPARE 20 B7 | -~ - | 28 20 SPARE
SPARE 20 29 | - - | 30 20 SPARE
SPARE 20 A1 = - | B2 20 SEARE
SFPARE 20 35 | - ~— | 34 20 SFAREE
SFARE 20 3% | - ~— | 38 20 SFPARE
SFACE 37| - ~- | 38 SEACE
SPALE 39 | -~ ~— | 4 SPACE
SPACE 4] - - | 42 SPACE
TOTAL 734 | B9.7 | B3E F2.2 | Tab | BRS | TOTAL

TOTAL COMNECTED AMPS _A 1485 B: 1435 e 1225
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FPANELEOARD EH4A SCHEDULE
100 AMEF BUS 70 AMPMEE 4807277 WOLTS  AFH, 4 I, SN, <IN, T4 EAIC SUREFACE MOUNTELD
LA SERVED LOAD (AHFS) |BRRWIRE |CET.|  PHAGE | CRT, |WIRE|BRR.|  Lo#D (AMFS) LOAD SERVED
A B (% TRIF | 5lZE | No. A B & Ha. |slZE | TRIP A B %

LISHTING - 15T FLR 95 20 12 | 1 |- =~z | 2 | #0 | 50 LISHTING - 4TH FLOOR
LISHTING - 15T FLR ac =20 12 ] —{ - 4 2 20 5.0 LIBHTING - BTH FLOOE
ENCL CB FOR FACE 63 | 20 | 12 | & | - ~ & | 2 | #0 B0 _|LIGHTING - &TH FLOOR
Y] &5 RN PN IR PP ~ [ 8 | & | z0 STAIRFELL LIGHTNG
{LISHTING ~ 2D FLoOR. 50 20 | 12 | 7 |} ~- [0 | 2 | B0 STAIRFELL LISHTING

[GHTING — &R0 FLOCR 50 | 20 | 1z | L) - - |1z 0 SPARE
=P P TR ElES N 2O SPARE
SPARE Fy 20 B | - -~ [16 20 SPARE
SPARE 0 7| - ~_ 18 20 SPARE

& 0 | g
TOTAL B8 [LB0 | 1.5 B0 l-6G | B0 [TOTAL
TOTA-GORNECTED AMFS A 208 8. 180 C: 165 |

PANELBOARD REDESIGN:

Below are the redesigned panel boards and their corresponding panelboard sizing worksheet. The modified

circuits are highlighted in green.

PANELBOARD SCHEDULE
VOLTAGE: 480Y/277V,3PH. 4W PANEL TAG: H2A MIN. C/B AIC: 35K
SIZE/TYPE BUS: 225A PANEL LOCATION: Elec. Rm 310 OPTIONS:
SIZE/TYPE MAIN: 200A/3P C/B PANEL MOUNTING: SURFACE
DESCRIPTION LOCATION [LOAD (WATTS)| C/B SIZE |POS. NO.| A | B | C |POS. NO.| C/B SIZE |LOAD (WATTS) LOCATION DESCRIPTION

Panel L2A1 & L2AZ]  Rm 307 11567 80AMP 1 * 2 80AMP 13113 Rm 325 Panel L2B1 & L2B2

Panel L2A1 & L2A2]  Rm 307 12939 80AMP 3 " 4 80AMP 12440 Rm 325 Panel L2B1 & L2B2

Papel | 2A1 & 12421 RBm 307 11369 80AMP 5 * 6 80AMP 11268 Rm 325 Panel L261 & L2B2
Lighting Rm 331 3000 20AM1P 7 * 8 20A1P 1849 Rm 331 VAV Unit
Lighting Rm 331 3000 20AM1P 9 " 10 20A1P 1953 Rm 331 VAV Unit
Lighting 0 20A1P ikl * 12 20AMP 1537 Rm 308 VAV Unit
Lighting 0 20AM1P 13 * 14 20A1P 1226 Rm 332 VAV Unit
Lighting Rm 332 6000 20AM1P 15 " 16 20A1P 1433 Rm 312 VAV Unit
Lighting, Bm. 332 0 20A1P 17 " 18 20A1P 1309 Rm 332 VAV Unit
SPARE 0 20AM1P 19 * 20 20A1P 997 Rm 332 VAV Unit
SPARE 0 20A1P 21 * 22 20AM1P 1537 Rm 318 VAV Unit
SPARE 0 20AM1P 23 " 24 20A1P 0 SPARE
SPARE 0 20AM1P 25 * 26 20A1P 0 SPARE
SPARE 0 20AM1P 27 " 28 20A1P 0 SPARE
SPARE 0 20AM1P 29 " 30 20A1P 0 SPARE
SPARE 0 20A1P i * 32 20AM1P 0 SPARE
SPARE 0 20AM1P 33 " 34 20A1P 0 SPARE
SPARE 0 20AM1P 35 " 36 20A1P 0 SPARE
SPACE 0 20A1P 7 * 38 20AM1P 0 SPACE
SPACE 0 20AM1P 39 " 40 20A1P 0 SPACE
SPACE 0 20A1P 41 i 42 20AM1P 0 SPACE

CONMECTED LOAD (KW) - A Ph. 31.75 TOTAL DESIGN LOAD (KW) 120.67|

CONNECTED LOAD (KW) - B Ph. 39.30 POWER FACTOR 0.93

CONMECTED LOAD (KW) - C Ph. 25.48 TOTAL DESIGN LOAD (AMPS) 157
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PANELBOARD SI7ING WORKSHEET
Panel Tag > HZ8 Panel Location: Elec. Bm 310
Mominal Phase to Meutral Yoltage-——----- > 277 Phase: 3
Mominal Phaze to Phasze Voltage-—------—- * 450 Wwlires: 4
Pog Ph. Load Tupe Cat| Location Load [Units| L PF | 'Wats WV Remarks=
1] A | Parell2fi®& L2482 3 | Bma30v TSET w | 055 | 11867 [ 12178
21 A | ParelLZB1&LEEZ | 9| Bm32h 13113 w | 085 | 13113 [ 13803
3| B|Panell28i®&1L 242 3| Bm30v 12533 w | 085 ] 12533 [ 13620
4 | B | PanelL2B1&L2EZ2 ) 9 | BAm325 12440 w | 095 | 12440 [ 13055
S| C|Panell2d1&L242) 9| Bm307 1363 w | 085 | 11369 [ 11967
G| C|PanelLZB1&LZEZ| 9 | Bm325 1265 w | 085 | 11268 [ TSE1
T A Lightirg 3| Pm3i 3000 w 1.00 | 3000 [ 3000
g1 A WA Uit G| Bm3i 1543 w o | 075 | 1843 2465
1| B Lightirg 3| Pm3x 3000 w 1.00 | 3000 3000
0| B WA Lirie B | Pm3i 1953 w | 075 | 1953 2604
1] Cc Lightirg 3 1] w 1.00 0 0 MOT LISED
12| C WA Uit G | Bm303 1537 w | 075 | 1537 2049
13 A Lightirg 3 1] w 1.00 1] 1] MOT USED
3] A WA Linit 6 | Bm3s2 1226 wo | 075 | 1226 1635
5| B Lightirg 3| Bm33z Eo00 w 100 | G000 [ 6000 | Ckher Side Office
E| B WA Lt B | Pm3iz 1433 wo | 075 | 1433 1911
17wl C Lighting 3| Bm33z W 1.00 0 0 Cther Side Office
1Bl C WA Linie £ | Bm332 1303 w o | 075 | 1309 1745
13 A SPARE 1] w 1] 1]
200 & WA Uit G | Bm3s2 397 w | 075 357 1323
21| B SPARE 1] w 1] 1]
22| B WA Uit G| Bm3ls 1537 w | 075 | 1557 2043
23| C SPARE 1] w 0 0
24| C SPARE 1] w 0 0
25 A SPARE 1] w 0 0
26| A SPARE 1] w 0 0
27| B SPARE 1] w 1] 1]
25| B SPARE 1] w 1] 1]
23 C SPARE 1] w 1] 1]
30f C SPARE 1] w 0 0
3 A SPARE 1] w 0 0
320 A SPARE 1 w 0 0
33| B SPARE 1] w 0 0
34| B SPARE 1] w 1] 1]
5[ C SPARE 1] w 1] 1]
35 C SPARE 1] w 1] 1]
3Tl A SPACE 1] w 0 0
35 A SPACE 1] w 0 0
38| B SPACE 1] w 0 0
40 B SPACE 1] w 0 0
Hl C SPACE 1] W 0 0
42| C SPACE 1] 1w 1] 1]
PAMEL TOTAL 36.5 104.3 | Amps= 1255
PHASE LOADING ki kA e Amps
PHASE TOTAL & 3.5 34.4 F3 124.2
PHASE TOTAL E 39.3 423 415 1526
PHASE TOTAL C 25.5 276 267 397
LOAD CATAGORIES Conmected Demand Ve AW
ke kWi OF | kW kWA PF
3 flucrescent lighting 12.0 12.0 120 12.0 1.00
G HWYALC fans 1.5 5.5 1.5 5.5 0.75
3 urnassigried T 6.5 727 ] VRS 0.35
Total Demand Loads 35.5 | 1043
Spare Capacity 20 241 2E6.1
Total Design Loads 1207 ] 1304 0.33 | Amps=  156.3
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VOLTAGE: 480Y/277V,3PH.4W PANEL TAG: EH4A MIM. C/B AIC: 14K
SIZEMYPE BUS: 100A PAMNEL LOCATIOM: Elec. Rm 510 OPTIONS:
SIZETYPE MAIM: 60A/3F C/B PANEL MOUNTING: SURFACE FOR PANELBOARD
DESCRIPTION LOCATION |LOAD (WATTS)| C/B SIZE |POS. NO.| A | B | C |POS. NO.| C/B SIZE |LOAD (WATTS) LOCATION DESCRIPTION
Lighting 1st Floor 15t Floor 360 20AM1P 1 * 2 20AM1P 1385 4th Floor Lighting 4th Floor
Lighting 1st Floor 15t Floor 0 20AM1P 3 * 4 20AM1P 1385 5th Floor Lighting 5th Floor
Encl CB for FACP Rm 103 1745 20A/2P 5 * 6 20AM1P 4155 6th Floor Lighting 6th Floor
Encl CB for FACP Rm 103 1745 20A/2P [ * i 20AM1P 0 2-704 Stairwell Lighting
Lighting 2nd Floor | 2nd Floor 1385 20AM1P 9 " 10 20A1P 0 2-726 Stairwell Lighting
Lighting 3rd Floor 3rd Floor 218 20A1P ikl * 12 20AM1P 0 SPARE
SPARE 0 20A1P 13 * 14 20AM1P 0 SPARE
SPARE 0 20A1P 15 * 16 20AM1P 0 SPARE
SPARE 0 20A1P 17 * 18 20AM1P 0 SPARE
0 20A1P 19 * 20 20AM1P 0
0 20A1P 21 * 22 20AM1P 0
0 20A1P 23 * 24 20AM1P 0
0 20A1P 25 * 26 20AM1P 0
0 20A1P 27 * 28 20AM1P 0
0 20A1P 29 * 30 20AM1P 0
0 20A1P k) * 32 20AM1P 0
0 20A1P 33 * 34 20AM1P 0
0 20A1P 35 * 36 20AM1P 0
0 20A1P v * 38 20A1P 0
0 20A1P 39 * 40 20AM1P 0
0 20A1P 4 * 42 20A1P 0
CONNECTED LOAD (KW) - A Ph. 349 TOTAL DESIGN LOAD (KW) 14.85
CONNECTED LOAD (KW) - B Ph. 277 POWER FACTOR 0.99
CONNECTED LOAD (KW) - C Ph. 6.12 TOTAL DESIGN LOAD (AMPS) 18

81|PAGE



VASCIC OF NEWPORT NEWS, VIRGINIA

AE SENIOR THESIS FINAL REPORT

ALYSON LARIMER

LIGHTING | ELECTRICAL

PANELBOARD SIZING WORKSHEET
Fanel Tag > EH4A Fanel Location: Elec. Bm 510
Mominal Phasze ta Meutral Yoltage------- »o2TT Phase: 3
Mominal Phase to Phase Voltage-——-——-—- A 480 Wlires: 4
Poas Ph. Load Tupe Cat| Location Load |Units| LPF | ‘wats S Remarks
1| A | Lighting 1stFloor | 3 | 1stFloor | 3585 w | 085 ] 360 423
2 | & |Lightingdth Flaor| 3 | dth Floar 1385 w | 100 ] 1385 | 1385
3 | B | Lighting 1st Floor | 3 | 1stFloar 0 w | 085 1] ]
4 | B | Lighting Stk Flaor| 5 | SthFlaor 1355 W | 100 ] 15385 | 1385
5| C|EnclCEfarFACP[ 3 | Bm103 1745 w | 100 ] 1745 | 1745
£ | C | Lighting Gtk Floor| 5 | Bth Floor 4155 w | 100 ] 4155 | 4155
7| A |EnclCEfarFACP[ 3 | Bm103 1745 w | 100 ] 1745 | 1745
g | A | StairwellLighting) 3 [ 2-704 0 w | 1.00 1] ]
3| B [Lighting2nd Floaor] 3 | 2ndFloar | 1385 w o | 100 1585 | 1385
0] B [ Stairwell Lighting| 3 2-T26 0 w | 1.00 1] ]
M| C | Lighting 3rd Floor] 3 | 3rd Floar 215 w | 085 | 218 206
12| C SPARE 0 W 1] 0
13 A SPARE 0 W ] 0
4] A SPARE 1] W 0 1]
15| B SPARE ] W 0 1]
G| B SPARE 0 W 1] 0
17| C SPARE 0 W 1] 0
1B C SPARE 0 W ] 0
3] A 1] W 0 1]
20] A 1] W 0 1]
21| B 0 W 1] 0
22| B 0 W 1] 0
23| C 0 W ] 0
24| C 1] W 0 1]
25 A 1] W 0 1]
26| A ] W 0 1]
27| B 0 W 1] 0
28| B 0 W 1] 0
23| C 0 W ] 0
30 C 1] W 0 1]
A ] W 0 1]
32| A 0 W 1] 0
33| B 0 W 1] 0
M B 0 W ] 0
3= C 1] W 0 1]
36| C 1] W 0 1]
vl A 0 W 1] 0
35 A 0 W 1] 0
3B 0 W ] 0
40| B 1] W 0 1]
| C 1] W 0 1]
42| C 1] w 1] 1]
PAMNEL TOTAL 124 125 | Amps= 15.0
PHASE LOADIMNG ke kW A Amps
PHASE TOTAL ) 35 3.6 28 12.8
PHASE TOTAL B 2.8 2.8 2 10.0
PHASE TOTAL C 5.1 G2 435 222
LOADCATAGORIES Connected Demand e 04
ket A OF | kW kMG, PF
3| Huorescent lighting 8.3 3.0 5.3 3.0 0.33
3 unassigned 3.0 3.9 3.0 3.0 1.00
otalUemandLoads T2d | 125
Spare Capacity 205 25 25
Total Design Loads 3| 150 [ 033 | Amps= 150
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FEEDER SIZING:

The data for the summary table below are from the redesigned panelboards H2A and EH4A. The sizing is

referenced from the NEC handbook.

TAG H2A
VOLTAGE SYSTEM 480Y/277V
CALCULATED DESIGN LOAD (kW) 120.7
CALCULATED POWER FACTOR 0.92
CALCULATED DESIGN LOAD (kVA) 130.4
CALCULATED DESIGN LOAD (A) 156.9
FEEDER
FEEDER PROTECTION SIZE 225A
NUMBER OF SETS 2
WIRE SIZE
PHASE (3) #300 KCMIL
NEUTRAL (1) #300 KCMIL
GROUND #4 AWG
WIRE AREA
EACH PHASE 0.4608
TOTAL - ALL PHASES 1.3824
NEUTRAL 0.4608
GROUND 0.0824
TOTAL - ALL WIRES 1.9256
MINIMUM CONDUIT AREA 4.8140
CONDUIT SIZE 2.5"EMT
CONDUIT SIZE 2.5"EMT
FEEDER LENGTH 15"-4”
FINAL VOLTAGE DROP (V) 0.1V
FINAL VOLTAGE DROP (%) 0.0%
WAS FEEDER RESIZED? NO

NOTE: *Wire sized for copper THHN at 75°C
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TAG EH4A
VOLTAGE SYSTEM 480Y/277V
CALCULATED DESIGN LOAD (kW) 14.9
CALCULATED POWER FACTOR 0.99
CALCULATED DESIGN LOAD (kVA) 15.0
CALCULATED DESIGN LOAD (A) 18.0
FEEDER
FEEDER PROTECTION SIZE 60A
NUMBER OF SETS 1
WIRE SIZE
PHASE (3) #12 AWG
NEUTRAL (1) #12 AWG
GROUND (1) #10 AWG
WIRE AREA
EACH PHASE 0.0133
TOTAL - ALL PHASES 0.0399
NEUTRAL 0.0133
GROUND 0.0211
TOTAL - ALL WIRES 0.0743
MINIMUM CONDUIT AREA 0.1858
CONDUIT SIZE 1/2" EMT
CONDUIT SIZE 3/4" EMT
FEEDER LENGTH 50"-4”
FINAL VOLTAGE DROP (V) 275.2V
FINAL VOLTAGE DROP (%) 0.6%
WAS FEEDER RESIZED? NO

NOTE: *Wire sized for copper THHN at 75°C

WIRING DIAGRAM:
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LUMINAIRE (0-10V DIMMING
AND PERSONAL SWITCH)
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SWITCH OCCUPANCY SENSIR
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=
N
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T 777777773
| SVITCHED “DIRTY* POVER b | (IN FURNITURE SYSTEM) |
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— L d
r-r—-———FfT~F~—~"F"""™>F"~""">"">""™>"™"— l
| | |
o CPU VDT !
I~y 77777777/3
| | I
AN _
U U o |
7
- L == |
7 Y TAMBIENT STYLE! TCH-RULi<0A
, T WIRELESS CONTROLLER
e o ) WITH (3 RJ-11 PORTS
—— AN TYP. FOR DAYLIGHT ZONE 2
2777777/
LUMINAIRE (0-10V DIMMING @ F-H E LUMINAIRE 0-10V' DIMMING) |
Wz2z2—= EEgt S ) !
O i |
DAYLIGHTING B——— DAYLIGHT ZONE_CONTROL HUB |@ amE __Mr _
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MULTI-PURPOSE SPACE | AUDITORIUM

SPACE DESCIPTION:

The auditorium is located on the second floor of the Laboratory Wing
consisting of 12 rows totaling 180 seats and 7,500 sq. ft. This space is
mainly used for meeting situations utilizing podium and presentation style
environments. To achieve the desired concept within this space, the
ceiling is redesigned with a backlit curved acrylic system covering the entire
auditorium. Throughout the space, the sources are all chosen at 3000K
color temperature and are linear fluorescents, compact fluorescents, or
LEDs.

LIGHTING DESIGN: Figure 8.1: Existing Auditorium

The lighting design of the auditorium is centered on the needs of the space. Since the auditorium is used for
many different functions, it is important to have a functional lighting design that can tailor to each activity. In
addition, a new architectural ceiling is developed for this space. Although it may seem as though the ceiling
would be the focal point in the space, it was designed to generate the feeling of water overhead. The ceiling is
back light with linear fluorescent strip fixtures either surface mounted at the peak of the “wave” or pendent
mounted in the trough of the “wave”. All the ceiling fixtures are mounted 18” above the curved acrylic ceiling.
From the ceiling framing hang a track lighting system for stage spotlighting as well as downlighting for added
illumination behind the speaker when the presentation screen is not being used. Integrated LED task lighting is
mounted under the top counter of the desks for a meeting setting where reading is necessary. Wall mounted
cylinders with compact fluorescent lamps are placed above each of the five exit doors in the auditorium and one
recessed LED fixture is located in each step riser.

ELECTRICAL DESIGN:

Because the auditorium is considered a multi-purpose space, it is divided into five zones for easy control of
lighting scenes within the space. The design goals of the space are to reduce the lighting loads on the
designated panelboards of the space while enhancing the visual environment through controllable scene
settings. The lighting loads of the auditorium will all remain on the existing panelboards.

CONTROL SCHEME:

There are five zones, which consist of LED step lighting, LED stage and spot lighting, linear fluorescent ceiling
lighting, LED task lighting, and compact fluorescent exit door lighting. These five zones are controlled using two
Grafik Eye scene controls manufactured by Lutron with integrated shade controllers on normal power and a
four-button architectural wallstation on normal-emergency power. The scene controllers will be located at the
front entrance next to the stage as well as in the rear of the auditorium next to the sound and maintenance
booth.

87 |PAGE



VASCIC OF NEWPORT NEWS, VIRGINIA

AE SENIOR THESIS FINAL REPORT

ALYSON LARIMER

LIGHTING | ELECTRICAL

EXISTING PANELBOARDS:

The following are the existing panelboard schedules for panel LLA (208Y/120V) and normal-emergency panel
EDHB (480Y/277V). The modified circuits are highlighted in purple.

FANELBOARD LLA SCHEDULE
225 AMF Bl FE0 AMP ML EOBTAR0VGLTS 3 FPH. 4 W, S, [ L [ Y [ HRFACE MAMTED: @
LasD SERVED LOAD (AMPE] BER.|HIRE | ckT PHASE CET. | HIRE | BRR. LiZAR (AMPS) LAt SERVED
A B o |TRIP|SIZE| Mo, | A B G | No. |[SlZE | TRIP| A B [

FECEFTACLES 75 20 | e [IEE ~G 2 18 |20 | 40 STSTEME FURNITURE
RECEFTACLES 45 20 | 12 | & | - ~4 12 |20 20 STSTEMS FURNITURE
RECEFTACLES 50 |20 |12 | 8§ | - ~ & |12 |20 20 |GTSTEMS FURNITURE
FECEFTACLED I 20 | 12 7| ] B 12 | 20 | 40 STSTEMZ FURNITURE

f [~ e e - e - e s T ~— 1 10 12 | 20 22 STSTEMS FURNITURE
[TRANSER FANS 'kM 1 )' 15 20 | 12 1 )—’“ ~— F 12 12 | 20 40 |STSTEMS FURNITURE
B AREE N = ~_§ 14 | 12 |20 | 20 STSTEMS FURNITURE
FECEFTACLES 5.0 20 [ 12 [ 15 | =~ ~~{16 [ 12 | 20 4.0 STSTEMS FURNITURE
RECEFTACLES 75 |20 [ 12 | 17 | -~ ~ 118 [ 12 | 20 40 |GTSTEMS FURMITURE
LIMIT HEATER o8 B | 1= | -~ ~— 0 20|12 | 20 20 STSTEMS FURNITURE
FLOCR BECET 6.0 20 | 12 21 | -m ~— 22 | 1B | 20 4.0 STSTEMS FURNITURE
ErARE 20 ER ~— b B4 | B | 20 40 |5TETEMS FURNITURE
EPARE 20 25 | = -~ { 26 | 12 [ 20 | 40 STSTEMS FURNITURE
EFARE 20 27 | o R e e o
LISHTING — BM 271 oo |20 12 | 29 | -~ ~l @12 | 2o N3 |LSHTING - AUDITORIUM
L IsHTINS - RH 29 1002 20 [ 12 | 3] -~ o | zo | 417 L=HTINS - Aok
LISHTINS — =1 251 0.0 20 [ 12 |33 ] — ~ 1 34 | 12 | 20 4,0 STETEMS FURNITLRE
LISHTINS - 7= &1 o0 | 20| 12 | 35 | — ~— [ 56 B0 [~
EPACE 37 | - —- @& | 1w | a0 | 200 CNVERHEAD DGOR.
EPACE = | - - 20.0 B AND FL) @
EPACE 47 | -~ - 20.0
TOTAL 0.8 | 340 | 350 47.7 | 453 | 453 [ToraL

TOTAL COMNECTED AMPS M 7BS B 79.7 ; RO3

PANELBOARD REDESIGN:

Below are the redesigned panel boards and their corresponding panelboard sizing worksheet. The modified
circuits are highlighted in purple.

FPANELEOARDEDHE SOHEDULE
00 A RS 0 AMFP M ABCTF2TF VAL TS S PH 4 1, SH, ML 25 EAls AREFACE HAMNTER
LOAD SERVED oA (AMES]  |BRER [MIRE|CET.|  PHASE  |oRT.[FIRE [BRER| LOAL (AMES) LOAD FERwED
A B - |miFlsizE|ne | A B ¢ | wo|sizE|mIF[ A B =

LIEHTING — PRE. &AF. STR I = | o 1 |- — | £ | © | 20 | &2 FANEL ECLA.
LIEHTING — PRE. ©AF, &TR, 2.4 2w = |- - 3 Wik 15 KA AR
LISHTIHS — PRE, SAk, Mz |20 | & | & |- - X
LIEHTING — FRE, ©AF. 10.7 20w | 7 |- O D - L I I e e G|

g | -~ 10 |12 [ 20 o LlM"_Is -

M| - - 12 20 SFARE
SPACE 15 E }- i SFACE
EFACE 7 E {- 20 SFALE
SPACE z5 } }- T SFACE
SFACE Ll E {- a7 SFACE
SPACE 7 E }- 2] SFACE
TOTAL 131 | 24 | 12 28 | 40 | 22 |ToTAL

TOTAL CONMECTER AMFS A ZEE B 184 EAEEY)
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PANELBOARD SCHEDULE

VOLTAGE: 208Y/120V,3PH.4W

PANEL TAG: LLA

MIN. C/B AIC: 10K

SIZEMYPE BUS: 1004 PANEL LOCATION: Elec. Rm. 367 OPTIONS:
SIZEMYPE MAIN: 100A/3P MLO PANEL MOUNTING: SURFACE
DESCRIPTION LOCATION |LOAD (WATTS)| C/B SIZE |[POS.NO.| A | B| C |POS. NO.| C/B SIZE (LOAD (WATTS) LOCATION DESCRIPTION
Recept. 855 20AM1P 1 * 2 20AM1P 456 Rm 251 Systems Furn.
Recept. Rm 251 513 20AMP 3 * 4 20ANP 228 Rm 251 Systems Fumn.
Recept. Rm 251 684 20AMP 5 * 6 20ANP 228 Rm 251 Systems Furn.
Recept. Rm 251 855 20AMP 7 * 8 20AMP 456 Rm 251 Systems Furn.
Recept. Rm 251 855 20A1P 9 * 10 20A1P 228 Rm 251 Systems Furn.
Transfer Fan Rm 272 153 20AM1P 1 * 12 20AM1P 456 Rm 251 Systems Furn.
SPARE 0 20A1P 13 * 14 20A1P 228 Rm 251 Systems Furn.
Recept. Rm 367 661 20A1P 15 * 16 20A1P 456 Rm 251 Systems Furn.
Recept. Rm 367 855 20A1P 17 * 18 20A1P 456 Rm 251 Systems Furn.
Unit Heater Rm 367 522 15AM1P 19 * 20 20AM1P 228 Rm 251 Systems Furn.
Floor Recept. Rm 367 684 20AMP 21 * 22 20AMP 465 Rm 251 Systems Furn.
SPARE 0 20AM1P 23 * 24 20AM1P 456 Rm 251 Systems Furn.
SPARE 0 20A11P 25 * 26 20A1P 456 Rm 251 Systems Furn.
SPARE 0 20A1P 27 * 28 20A1P 1869 Rm 250 Auditorium Lighting
Lighting Rm 291 Rm 291 1200 20AMP 29 * 30 20ANP 1755 Rm 250 Auditorium Lighting
Lighting Rm 291 Rm 291 1200 20A1P H * 32 20AM1P 361 Rm 250 Auditorium Lighting
Lighting Rm 291 Rm 291 1200 20A11P 33 * M 20A11P 456 Rm 251 Systems Furn.
Lighting Rm 291 Rm 291 1200 20A1P 35 * 36 20A1P 0 SPARE
SPACE 0 20A1P 7 * 38 30A/3P 2280 Rm 277 Cwerhead Door
SPACE 0 20A1P 38 * 40 J0A3P 2280 Rm 277 Overhead Door
SPACE 0 20A11P 4 * 42 30A3P 2280 Rm 277 Cwerhead Door
CONMNECTED LOAD (KW) - A Ph. 7.90 TOTAL DESIGN LOAD (KW) 33.02
CONMNECTED LOAD (KW) - B Ph. 9.90 POWER FACTOR 0.96
CONMNECTED LOAD (KW) - C Ph. 9.72 TOTAL DESIGN LOAD (AMPS) 95
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PAHELBOARD SIZING WORKSHEET

Panel Tag * LLA Fanel Location: Elez. Bm. 367
Mominal Phase to Meutral Yol age------- > 120 Phase: 3
Mominal Phaze to Phase YWoltage-------- ks EDE wires: 4
F"D- Load Type I:at] Location Load |Units) L PF | Watts WA Femarks
1[4 Recept. 1 | Bmasl ahh w | 0495 gah 00
218 | Systems Furn. 1 Fm 251 4hE w 0.95 46E 430
3| B Recept. 1 | Bmasl 513 w | 0495 ) K] 540
1| B | Systemz=Furn. 1 Fm 251 228 w 0.95 228 240
E| C Recept. 1 | Bmasl G4 w | 0495 Eo4 i)
E| C| Systemz=Furn. 1 Fm 251 228 w 0.95 228 240
T A Recept. 1 | Bmasl 45h w | 045 2Rh 00
1A SystemsFurn. 1 Fm 251 46E w 0.95 46k 430
| B Recept. 1 | Bm2Al aRh w | 0495 aRh 300
0] B SystemsFurn. 1 Fm 251 228 w 0.95 228 240
Nl c Transfer Fan E | Bmaiz 153 w | 085 153 180
12] C| SystemsFurn. 1 Fm 251 46E w 0.95 416K 430
13] & SFARE 0 i 0 I
4] & | Systems= Furn. 1 Fm 251 228 w 0.95 228 240
5| B Recept. 1 | Bm3E7 EE1 w | 0495 EE1 E3E
16| B | SystemsFurn. 1 | Bmasi 415G w | 0495 45k 430
7| C Recept. 1 | Bm3EY a5h w | 0495 g5h 00
12| T Systems Furn. 1 Fm 251 46E w 0.95 466 420
19] A Lnit Heater 7 | Bm3EY Rz w | 075 B2z E4E
20 A | Systems Furn. 1 Fm 251 228 w 0.95 228 240
21| B | Floor Becept. 1 | Bm3E7 B4 w | 0495 ES4 720
22| B | Systems Furn. 1 Fm 251 465 w 0.95 465 439
23| C SFPARE 0 i 0 I
24 T | Systems Furn. 1 Fm 251 46E w 0.95 416K 430
25| & SFARE 0 i 0 I
26 A | Systems Furn. 1 Fm 251 4hE w 0.95 4hE 430
27| B SFARE 0 W 0 I
28| B Puditorium Lightind 3 | Bm 250 1863 iy 1.00 18649 1863
29[ | LightingBm291] 3 [ Bm23 1200 i 1.00 1200 1200
30| © pouditorium Lighting 3 | Fm 250 1756 i 1.00 1765 1765 MNOT USED
M| & | LightingEm291] 2 [ Bm29 1200 W 1.00 1200 1200
32| 8 Buditorium Lighting 3 | Fm 250 361 w 110 361 328 NWOT USED
33 B | LightingEm291] 3 [ Bm291 1200 W 1.00 1200 1200
M B | SystemsFurn. 1 Fm 251 46E w 0.95 46E 430
35 C | LightingBm231] 3 [ Bm231 1200 i 1.00 1200 1200
k| C SFPARE 0 W 0 I
Kra SPACE 0 i 0 I
) 8| OverkeadDoor | 9 | Bm 277 2280 w | 055 [ 22a0 2400
M\ B SPACE 0 i 0 I
40| B | CverheadDoor | 9 | Bm 277 2280 w | 0485 [ 22a0 2400
1| C SPACE 0 i 0 I
42| C ] OwerheadDoor | 3 ] Bm 277 2230 W] 085 | 22a0 [ 2400
FPAMEL TOTAL 275 226 | Ampss 7A.5
PHASE LOADIMNG AN (AT :f: Amps
FPHASE TOTAL B 7.4 8.3 28 B35
PHASETOTAL E 2.4 10.3 JEm o558
FHASE TOTAL C 4.7 44 1Tk S2E
LOAD CATAGORIES Connected Demand Yer. 114
(AN A OF | kW A PF
1 receptacles 1.2 1.8 1.2 11.8 0.495
3 lighting 2.8 8.4 28 a8 1.00
E HWALC fans 0.z 0.2 0.z 0.z 0.85
T heating 05 0.7 0.5 0.y 075
| unassigned E2 7.2 E2 7.2 0.95
Total Demand Loads 270 28.6
Spare Capacity 202 A Ry
Tokal DESign Loads 330 344 .96 .ﬁ.mES= 354
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PANELBOARD SCHEDULE
VOLTAGE: 480Y/277V, 3PH.4W PANEL TAG: EDHB MIN. C/B AIC: 25K
SIZETYPE BUS: 1004 PANEL LOCATION: Elec. Rm 367 OPTIONS:
SIZEMYPE MAIN: 404/3P MLO PANEL MOUNTING: SURFACE
DESCRIPTION LOCATION |LOAD (WATTS)| C/B SIZE |POS. NO.| A | B | C |POS. NO.| C/B SIZE |LOAD (WATTS) LOCATION DESCRIPTION
Lighting Prk Gar Str Rm 380 632 20AM1P 1 * 2 30A/3P 4105 Rm 367 Panel EDLA
Lighting Prk Gar Str Rm 381 632 20AM1P 3 " 4 30A/3P 2447 Rm 367 Panel EDLA
Lighting Prk Gar | 3rd Fir Area A 2947 20AM1P 5 " 6 30A/3P 1737 Rm 367 Panel EDLA
Lighting Prk Gar | 3rd Fir Area A 2816 20A1P 7 * 8 20A1P | 880 Rm 250 Lighting Auditorium
0 20A1P 9 * 10 20A1P 2868 Rm 367 Lighting Rm 367
0 20AM1P 11 * 12 20AMP 0 SPARE
SPACE 0 20AM1P 13 " 14 20AMP 0 SPACE
SPACE 0 20AM1P 15 " 16 20AMP 0 SPACE
SPACE 0 20A1P 17 * 18 20A1P 0 SPACE
SPACE 0 20A1P 19 * 20 20A1P 0 SPACE
SPACE 0 20AM1P 21 * 22 20AMP 0 SPACE
SPACE 0 20AM1P 23 " 24 20AMP 0 SPACE
SPACE 0 20AM1P 25 " 26 20AMP 0 SPACE
SPACE 0 20A1P 27 * 28 20A1P 0 SPACE
SPACE 0 20A1P 29 * 30 20A1P 0 SPACE
SPACE 0 20AM1P N * 32 20AMP 0 SPACE
SPACE 0 20AM1P 33 " 34 20AMP 0 SPACE
SPACE 0 20AM1P 35 " 36 20AMP 0 SPACE
SPACE 0 20A1P v * 38 20A1P 0 SPACE
SPACE 0 20A1P 39 * 40 20A1P 0 SPACE
SPACE 0 20AM1P 4 * 42 20AMP 0 SPACE
CONNECTED LOAD (KW) - A Ph. 5.43 TOTAL DESIGN LOAD (KW) 22.88
CONNECTED LOAD (KW) - B Ph. 5.95 POWER FACTOR 0.94
CONNECTED LOAD (KW) - C Ph. 4.68 TOTAL DESIGN LOAD (AMPS) 29
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PANELEBOARD SIZING WORKSHEET
Panel Tag > EOHE Panel Location: Elec. Bm 367
Mominal Phasze to Neutral Vaoltage----—--- > 277 Phase: 3
Mominal Phaze to Phaze VYaoltage-—————-- * 430 hetlire = 4
Pod Ph. Load Tupe Cat.| Location Load |Units] | PF [ ‘“Watts i Remarkz
1] A |Lighting Prk Gar S 4 Bm 350 G332 w | 0.95 G52 BES
215 Panel EOLA 3 Bm 367 4105 w | 0.95 [ 4105 4321
3 | B |Lighting Prk Gar Sl & Pm 381 G332 w | 0.95 F32 GBS
4| B Panel EOLA 3 Bm 367 2447 w | 085 [ 2447 | 2576
5| C| LightingPrk Gar | 4 | SrdFlr Area & 2347 w | 0,835 | 2547 3102
E| C Panel EOLA 3 Bm 367 1737 w | 085 [ 1737 1828
7] A | LightingPrkGar | 4 [ SrdFlrArea ] 2516 w | 035 | 2816 2364
g | & |Lighting &uditorium 3 BEm 250 [agall] W .82 a0 1073
3| B 1] W 1] 1]
10| B | LightingBm 367 | 3 Bm 367 2868 w | 095 | 2868 3013
| C 1 W 0 0
2 C SPARE 1 W 0 0
153 A SPACE 1] W 0 0
[ A SPACE 1] W 1] 1]
5[ B SPACE 1] W 1] 1]
B[ E SPACE 1] W 1] 1]
r{ C SPACE 1 W 0 0
B[ C SPACE 1 W 0 0
B\l A SPACE 1] W 0 0
200 A& SPACE 1] W 0 0
2 B SPACE 1] W 1] 1]
22| B SPACE 1] W 1] 1]
23| C SPACE 1] w 0 0
24| C SPACE 1 W 0 0
250 A SPACE 1 W 0 0
26 A& SPACE 1] W 0 0
27| B SPACE 1] W 1] 1]
25| B SPACE 1] W 1] 1]
29| C SPACE 1] W 1] 1]
3| C SPACE 1 w 0 0
[ A SPACE 1 W 0 0
32 A SPACE 1] W 0 0
33| B SPACE 1] W 0 0
3| B SPACE 1] W 1] 1]
35| C SPACE 1] W 1] 1]
3| C SPACE 1] w 0 0
3T A SPACE 1 W 0 0
38 A SPACE 1 W 0 0
38| B SPACE 1] W 0 0
40| B SPACE 1] W 1] 1]
4 C SPACE 1] W 1] 1]
42| C SPACE 1] W 1] 1]
PAMEL TOTAL 13.1 20,2 | Amps= 24.3
PHASE LOADIMNG k' kWi * Amps
PHASE TOTAL & 8.4 a0 455 326
PHASE TOTAL E 5.3 B3 3 226
PHASE TOTAL C 4.7 4.3 245 178
LOAD CATAGORIES Connected Demand e 0
ki kM OF | kW kW PF
3 lighting 37 4.1 37 4.1 0.3z
4 HIC lighting 7.0 .4 V.0 .4 0.35
3 unazsigned g3 2.7 g3.3 = 0.35
Total Demand Loads 131 202
Spare Capacity 20 38 4.0
Total Design Loads 23| 24.3 0.94 | Amps= 2a.2
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FEEDER SIZING:

The data for the summary table below are from the redesigned panelboards LLA and EDHB. The sizing is

referenced from the NEC handbook.

TAG LLA
VOLTAGE SYSTEM 208Y/120V
CALCULATED DESIGN LOAD (kW) 33.02
CALCULATED POWER FACTOR 0.096
CALCULATED DESIGN LOAD (kVA) 34.4
CALCULATED DESIGN LOAD (A) 95.4
FEEDER
FEEDER PROTECTION SIZE 100
NUMBER OF SETS 1
WIRE SIZE
PHASE (3) #3 AWG
NEUTRAL (1) #3 AWG
GROUND (1) #8 AWG
WIRE AREA
EACH PHASE 0.0973
TOTAL - ALL PHASES 0.2919
NEUTRAL 0.0973
GROUND 0.0211
TOTAL - ALL WIRES 0.4103
MINIMUM CONDUIT AREA 1.0258
CONDUIT SIZE 1" EMT
CONDUIT SIZE 1-1/2" EMT
FEEDER LENGTH 2
FINAL VOLTAGE DROP (V) oV
FINAL VOLTAGE DROP (%) 0%
WAS FEEDER RESIZED? NO

NOTE: *Wire sized for copper THHN at 75°C
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TAG EDHB
VOLTAGE SYSTEM 480Y/277V
CALCULATED DESIGN LOAD (kW) 22.88
CALCULATED POWER FACTOR 0.94
CALCULATED DESIGN LOAD (kVA) 24.3
CALCULATED DESIGN LOAD (A) 29.2
FEEDER
FEEDER PROTECTION SIZE 40A
NUMBER OF SETS 1
WIRE SIZE
PHASE (3) #10 AWG
NEUTRAL (1) #10 AWG
GROUND (1) #10 AWG
WIRE AREA
EACH PHASE 0.0211
TOTAL - ALL PHASES 0.0633
NEUTRAL 0.0211
GROUND 0.0211
TOTAL - ALL WIRES 0.1055
MINIMUM CONDUIT AREA 0.2638
CONDUIT SIZE 1/2" EMT
CONDUIT SIZE 3/4" EMT

FEEDER LENGTH

FINAL VOLTAGE DROP (V)

FINAL VOLTAGE DROP (%)

WAS FEEDER RESIZED?

NOTE: *Wire sized for copper THHN at 75°C

WIRING DIAGRAM:
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DIMMING WIRING DIAGRAM:

The following is a wiring diagram for the Grafik Eye scene control and architectural wallstation.

Spare

> Inc { Hal OW
[ ]

Zone 5
» | ED Forward Phase 51W
L

Zone 4
» | ED Forward Phase 34w
L]

Zone 3

> LED Forward Phase 204W
L]

Zone 2
FIL. Tu-Wire® 1838W
[ ] E PHPM-PA-120-WH (1)

120

Zane 1
FI. Tu-Wire® 1691W
] E PHPM-PA-120-WH (1)

120

>
IS

. Q@s5Ps-P1-10-80

To 3 Shade(s).

2 separate

= :

To 10 Shade(s].
Line In GRAFIK Eye® Q3 1: sepal:t:l.s.
(120 VAC)y QSGRJ-EP Wire umns.
Eachwirzrun= M
1204 °
Q5PE-P1-10-80
— Lmie AW s e ) ¥ Lm0 AVES LU )

V 3#18 AWG (1.0 mm2)

0120 VAC Input Power

Wire runs
Eachwrerun= &

VAL IPUL TS

A Lutron GRX-CBL-3463 or GRX-PCBL-2465
* Only connect 3 wires (Common, mux, mux)

. Cen [
Freel Lok
Goem i

., Exav
Lon

- Presed

Cioee
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EXTERIOR | GATHERING SPACE

SPACE DESCIPTION:

Originally, there was no gathering space designed along the Victory Landing
Pathway promenade that follows the contour of the James River. After executing
a landscape architecture design, the gathering space is intended to connect the
23" Street pedestrian traffic to the waterfront and provide a functional space to
enjoy. The new design encompasses 29,888 square feet with three private
seating areas and two larger, open seating areas. Throughout the spaces, pools
of water are placed around the seating areas imitating ship elements interacting
with water.

LIGHTING DESIGN:

Figure 9.1: Existing Exterior

The main objective for the lighting design of the exterior space is to have lighting throughout the space that
serves multiple purposes. Fixtures specified for this spaces act more as architectural elements within the space.
Globe fixtures are located in the reflecting pools surrounding the seating areas providing a visual element to the
space while creating a dividing wall of light from the other spaces. The pathways throughout are illuminated by
square modular fixtures that are capable of holding human weight. These fixtures outline the contours of the
pathways as well as surrounding the larger, more public seating areas. Uplighting highlight trees and shrubbery
as well as two flag poles along the waterfront. Three different light sources are used within the space, which
include LEDs, compact fluorescent, and metal halide.

ELECTRICAL DESIGN:

The panelboard designated for the exterior spaces of the building does not include this space because it does
not currently exist. However, on the panelboard that does exist, there is extra room to add another circuit for
this exterior space. The lighting design is intended to only add a minimal load onto this panelboard so it will not
increase the energy significantly.

CONTOLS:

The exterior space is intended to be controlled with a time clock in order to reduce energy from lighting when it
is not necessary.
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EXISTING PANELBOARDS:

The following are the existing panelboard schedules for panel HGA (480Y/277V). The modified circuits are

highlighted in blue.

FANELBCARD HEA SCHEDULE
225 AME EUS 150 AMPMCB  4B0T/27TVOLTS  3FH, 4 W, 5N, MM 14 KAIG SRFACE MOUNTED
LOAD SERVED LOAD (AMPS)  |BRRJWRE|GRT.| FPHASE  |CKT. WIRE|EER.]  LCAD (AMPS) LOAD SERVED

A1 B | ¢ |TRelasE|we| A B o |No|szElme A B [ ¢
FANEL [&A 41 Bo| & | 1 | = w2 |12 | 20| 50 LISHTING WA KIAAT
IA DT TRANSFORMER 4.7 -} e [4 |1z | 20 5D LIGHTING HALEHAT

5.5 = [ 6 |12 | 20 45 |LIGHTNG-SITE

AN UHITS T 2012 7 |- ~[® | © | 20| 10 LIGHTINGRM 107 Tk,
LISHTING-6ROUND FLR. EX e |9 |- [0 |12 | o 78 LIS GRAND LR, o]
SPARE 20 |~ ~ T T B 185 il T
SFARE 20 13 | - ~ T e SRR
SFARE 70 EES [ 186 20 CPARE
SFARE 20 7| - ~ 18 20 GPARE
SEARE oy 20 RS [0 8] CRARE
SEARE N 20 21 ~ 22 20 SPARE
T-LTHE PERTER, 72 | 16 | 12 | 24 | = ~ [ 2% 5] SFARE

7.2 E ~ [ 26 ] SPAFE

7.2 -~ 26 0 GFARE
SEARE ~ 20 27 | - ~ 30 20 GEARE
SPARE 20 a1 ~ 32 20 SPARE
SFARE 20 33 | -~ ~ 3% ) SFARE o
SPARE 20 35 | -~ -~ |3 20 |[SPARE e, a3
FILTER FUMF 70 o 6 |37~ — (58 B GFARE
20 HP @ 770 —} -
s b F =i = - o

TOTAL | B61 | 725 | 69.7 ) PRV 60 | 128 | 7.8 HoTAL
! TOTAL CONNECTED AMFS [ A 721 E- 90.3 G 71D o

98 |PAGE



VASCIC OF NEWPORT NEWS, VIRGINIA

AE SENIOR THESIS FINAL REPORT

ALYSON LARIMER

LIGHTING | ELECTRICAL

PANELBOARD REDESIGN:

Below are the redesigned panel boards and their corresponding panelboard sizing worksheet. The modified

circuits are highlighted in blue.

PANELBOARD SCHEDULE
VOLTAGE: 480Y/277V,3PH.4W PANEL TAG: HGA MIM. C/B AIC: 14K
SIZE/TYPE BUS: 100A PANEL LOCATION: OPTIONS:
SIZE/TYPE MAIN: 100A/3P C/B PANEL MOUNTING: SURFACE
DESCRIPTION LOCATION [LOAD (WATTS)| C/B SIZE |POS. NO.| A | B | C |[POS. NO.| C/B SIZE |LOAD (WATTS) LOCATION DESCRIPTION
Panel LGA 10994 80A/3P 1 " 2 20A1P 1246 Exterior Lighting Walkway
Panel LGA 8651 3 * 4 20AM1P 1246 Exterior Lighting Walkway
Panel LGA 8850 5 " 6 20A1P 1197 Exterior Lighting Site
VAV Units 1837 20A11P 7 " 8 20A1P 250 Room 107 Lighting
Lighting Ground Floor 2144 20A1P 9 * 10 20AM1P 1945 Ground Floor Lighting
SPARE 0 20A11P 1 " 12 20A1P 789 0 UH-9
SPARE 0 20A11P 13 " 14 20A1P 1771 Gathering Space | EXTERIOR LIGHTING
SPARE 0 20A11P 15 " 16 20A1P 0 SPARE
SPARE 0 20A11P 17 " 18 20A1P 0 SPARE
SPARE 0 20A11P 19 " 20 20A1P 0 SPARE
SPARE 0 20A1P 21 " 22 20A1P 0 SPARE
In-Line Heater 1895 15AJ3P 23 " 24 20A1P 0 SPARE
SPARE 1895 25 " 26 20A1P 0 SPARE
SPARE 1895 27 " 28 20A1P 0 SPARE
SPARE 0 20A11P 29 " 30 20A1P 0 SPARE
SPARE 0 20A11P 3 " 32 20A1P 0 SPARE
SPARE 0 20A11P 33 " 34 20A1P 0 SPARE
SPARE 0 20A11P 35 " 36 20A1P 0 SPARE
SPARE 0 20A11P 37 " 38 20A1P 0 SPARE
SPARE 0 20A11P 39 " 40 20A1P 0 SPARE
SPARE 0 20A1P 4 " 42 20A1P 0 SPARE
CONNECTED LOAD (KW) - A Ph. 17.99 TOTAL DESIGN LOAD (KW) 55.93
CONNECTED LOAD (KW) - B Ph. 15.88 POWER FACTOR 0.9
CONNECTED LOAD {(KW) - C Ph. 12.73 TOTAL DESIGN LOAD (AMPS) 74
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PANELBOARD SIZING WORKSHEET
Fanel Tag-----------ssmnnemmmmeaaan ¥ HiGA, Fanel Location: HH
Maominal Phase to Meutral Voltage------- ¥ 277 Fhasze: 3
Mominal Phase to Phaze Yoltage-------- 5 480 wires: 4
Pog Ph Load Type Cat. Loc ation Load |Units] LPF | Watts VA Femarks
1] A Fanel LG4 g 10934 W 0480 | 10994 | 12216
20 A Lightirng ‘W alkway 3 Exterior 1246 W 0.a0 1246 1384
3| B Fanel LG4 g SE51 W 0480 BEE1 3612
1B Lightirg ‘walkway 3 Exterior 1246 W 0.a0 1246 1384
5| C Fanel LG4 g H850 W 040 | 8880 5533
E| C Lighting Site 4 Exterior 147 W .30 157 1330
TlA WWAY Units g 1837 W 0.95 1837 1334
T A Lighting ] Foom 107 280 W .80 250 2ra
(B Lighting 3 | Ground Floor 2144 W 0.40 2144 2z
n[(EBE Lighting 3 | Ground Floor 1945 W 0.a0 1945 2161
n|c SFARE 0 W 0 I
12| C I1H-3 g 784 W 095 784 53
13] A SFARE 0 W 0 I
14 | A | EXTERIORLIGHTIMNG | & [ Gathering Space 1771 W 085 1771 20584
15| B SFARE 0 W 0 I
5| B SFARE 0 W 0 I
| SFARE 0 W 0 I
13| C SFARE 0 W 0 I
19] A SFARE 0 W 0 I
| A SFARE 0 W 0 I
2| B SFARE 0 W 0 I
2| B SFARE 0 W 0 I
23| C In-Line Heater g 12485 W 0.95 1295 13595
M| C SFARE 0 W 0 I
2| A SFARE g 12485 W 0.95 1295 13595
2| A SFARE 0 W 0 I
&N B SFARE g 12495 W 0.95 1295 19595
| B SFARE 0 W 0 I
M| C SFARE 0 W 0 I
| c SFARE 0 W 0 I
A SFARE 0 W 0 I
32| A SFARE 0 W 0 I
33| E SFARE 0 W 0 I
M| E SFARE 0 W 0 I
w||C SFARE 0 W 0 I
3| C SFARE 0 W 0 I
A SFARE 0 W 0 I
3| A SFARE 0 W 0 I
¥ B SFARE 0 W 0 0
40| B SFARE 0 W 0 I
| C SFARE 0 W 0 0
42| C SFARE 0 W ] I
PAMEL TOTAL 4E.E 514 | Amps= E1.3
PHASE LOADIMG kW kWA, " Amps
PHASE TOTAL A 120 194 34 g
PHASE TOTAL E 154 175 3 B33
PHASE TOTAL C 12y 4.0 27 A0S
LoaAD CATAGORIES Connected Demand Ver Al
ki kv A, OF | kw kWA, FF
3 Huorezcent lighting 6.5 T.E 6.5 T.E 0.40
4 HID! lightirng 1.2 13 1.2 1.3 0.50
E HWAC Fans 101 0.g 101 0.: 0.93
) unassigned 28.5 3.7 28.5 3.7 0.30
Total Demand Loads 4E.E a14
Spare Capacity 205 9.3 0.3
Total Design Loads 559 E1.7 0.91 Amps= 742
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FEEDER SIZING:

The data for the summary table below are from the redesigned panelboard HGA. The sizing is referenced from

the NEC handbook.

TAG HGA
VOLTAGE SYSTEM 480Y/277V
CALCULATED DESIGN LOAD (kW) 55.93
CALCULATED POWER FACTOR 0.91
CALCULATED DESIGN LOAD (kVA) 61.7
CALCULATED DESIGN LOAD (A) 74.2
FEEDER
FEEDER PROTECTION SIZE 100A
NUMBER OF SETS 1
WIRE SIZE
PHASE (3) #4 AWG
NEUTRAL (1) #4 AWG
GROUND (1) #8 AWG
WIRE AREA
EACH PHASE 0.0824
TOTAL - ALL PHASES 0.2472
NEUTRAL 0.0824
GROUND 0.0366
TOTAL - ALL WIRES 0.3662
MINIMUM CONDUIT AREA 0.9155
CONDUIT SIZE 1”7 EMT
CONDUIT SIZE 1-1/2” EMT
FEEDER LENGTH 135’-3/4”
FINAL VOLTAGE DROP (V) 273.9V
FINAL VOLTAGE DROP (%) 1.1%
WAS FEEDER RESIZED? NO

NOTE: *Wire sized for copper THHN at 75°C

WIRING DIAGRAM:
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ELECTRICAL BREADTH #1 | MOTOR CONTROL CENTER

BREADTH DESCRIPTION:

The design of the motor control center is located in the mechanical room 366 of the Laboratory Wing. Within
the space, there are multiple motors that could easily be consolidated into a motor control center to make
maintenance easier. Also in this space are two large air handling units. In total, there are six out of the nine air
handling units newly placed in the motor control center along with other exhaust fans, four pump sets, pressure
boosters, and an air compressor. Each air handling unit contains two motors; one for supply air and another for
the exhaust fan. The motor control center is designed for 480V loading and contains variable frequency motors
and full voltage non-reversal motors. Each motor starter is an integral type starter containing a disconnect
switch and is required to be a type NEMA 1A enclosure.

CONCLUSION:

The motor control center is designed utilizing the Freedom 2100 Series by Eaton Cutler-Hammer. The following
is a schedule providing the unit tag corresponding with its location in the motor control center. It also provides
the horse power of the motor as well as the NEMA motor size if applicable. For each unit, the dimensions and
number of spaces it will occupy is documented. The motor control center is designed with 5 spare spaces noted
on the isometric drawing and is fifteen feet long. Following the motor control center schedule is a floor plan
noting the location within the mechanical room and a dimensioned isometric drawing of the station.
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VIRGINIA ADVANCED
SHIPBUILDING AND
CARRIER INTEGRATION
CENTER

2401 W. AVENUE
NEWPORT NEWS, VA 23607

EQUIPMENT OVERCURRENT | STARTER .
UNIT TAG LOAD DESCRIPTION LOAD (HP) | VOLTAGE| PHASE PF NEMA SIZE| SIZE (in.) | SPACES
TAG PROTECTION MCCB| TYPE
A AHU-SF-4 AIR HANDLING UNIT SUPPLY FAN 50 480 3 0.95 150 VFD - 54 9
C AHU-EF-4 AIR HANDLING UNIT EXHAUST FAN 15 480 3 0.95 50 VFD - 24 4
F AHU-SF-5 AIR HANDLING UNIT SUPPLY FAN 60 480 3 0.95 175 VFD - 54 9
H AHU-EF-5 AIR HANDLING UNIT EXHAUST FAN 25 480 3 0.95 80 VFD - 36 6
J AHU-SF-6 AIR HANDLING UNIT SUPPLY FAN 60 480 3 0.95 175 VFD - 54 9
| AHU-EF-6 AIR HANDLING UNIT EXHAUST FAN 20 480 3 0.95 60 VFD - 36 6
L AHU-SF-7 AIR HANDLING UNIT SUPPLY FAN 50 480 3 0.95 150 VFD - 54 9
N AHU-EF-7 AIR HANDLING UNIT EXHAUST FAN 20 480 3 0.95 60 VFD - 36 6
[0) AHU-SF-8 AIR HANDLING UNIT SUPPLY FAN 20 480 3 0.95 60 VFD - 36 6
D AHU-EF-8 AIR HANDLING UNIT EXHAUST FAN 7.5 480 3 0.75 25 VFD - 24 4
E AHU-SF-9 AIR HANDLING UNIT SUPPLY FAN 15 480 3 0.95 50 VFD - 24 4
P AHU-EF-9 AIR HANDLING UNIT EXHAUST FAN 5 480 3 0.95 15 VFD - 24 4
G PB-1 PRESSURE BOOST 10 480 3 0.95 150 FVNR 1 12 2
K PB-2 PRESSURE BOOST 10 480 3 0.95 150 FVNR 1 12 2
M A-COMP AIR COMPRESSOR 10 480 3 0.95 150 FVNR 1 12 2
B PS-1 PUMP SET #1 95 480 3 0.95 150 FVNR 4 18 3
Q PS-2 PUMP SET #2 225 480 3 0.95 600 FVNR 6 48 8
R PS-3 PUMP SET #3 20 480 3 0.95 150 FVNR 2 12 2
S PS-4 PUMP SET #4 15 480 3 0.95 150 FVNR 2 12 2
T EF-3 EXHAUST FAN #3 5 480 3 0.75 150 FVNR 1 12 2
U EF-4 EXHAUST FAN #4 5 480 3 0.75 150 FVNR 1 12 2
Vv EF-6 EXHAUST FAN #6 2 480 3 0.75 150 FVNR 1 12 2
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ELECTRICAL BREADTH #2 | BUSDUCT VS. CONDUIT

BREADTH DESCIPTION:

Located in the Laboratory Wing are eight existing sets of busduct. The busducts are plug-in type to
accommodate for equipment changes within the space during the development and experimental phases of
design in the facility. The goal of this coast analysis is to determine the most cost effective way to supply power
to various pieces of equipment within the space. Although the busducts are wall mounted and out of the way,
this space is the only location of busducts throughout the facility. This analysis will be solely based on cost
excluding the practicality of the installation.

The following is a table of total cost for both installations and a floor plan highlighting the location of busducts
throughout the Laboratory Wing.

ASSEMBLY DESCRIPTION ayT UNIT COST PER UNIT
NUMBER UNIT TOTAL |COST PER L.F

[_DIVISION D50 [SERVICES |

ASSEMBLY METHOD

SECT./NO. ELECTRICAL: BUSDUCT CONSTRUCTION
ALUMINUM BUS DUCT (PER 10 FT): INTERIOR 3 POLE, 4

262513.100220 |WIRE, STRAIGHT SECTION, 800 AMP 2200 LF. 10| $ 262 457,640
26 25 13.10 0440 FEEDER - 300A 8800 L.F. 18 245 | 52,156,000
26 2513.10 1250 CABLE TAP BOXES - 800A 14 E.A 1% 1,800 $25,200
2605 33.35 0400 FLEX CONDUIT - (2) 3-1/2" 54 L.F. 1% 4150 52,241
260519.90 2800  |SO0KCMIL COPPER STRANDED FEEDER IN FLEX CONDUIT (4) 54 C.LF 1005 1,475 §797
2605 19.90 1600 #1/0 COPPER STRANDED GROUND (1) 54 C.LF 100| $ 420 §227

TOTALCOST| $2,242,104

D50 ELECTRICAL: CONDUIT/FEEDER CONSTRUCTION
260519.90 2400  |{4) 300 KCMIL THHN COPPER STRANDED FEEDER (PER SET) 15462| C.LF 100| $ 980 $151,528
2605 19.90 1600 (1) #1/0 STRANDED COPPER GROUND (PER SET) 15462 C.LF 100| § 420 464,540
262716.200680 |JUNCTION BOX - SCREW COER, 5-1/2"H x 4"W x 4-15/16"D| 124 E.A 18 125 $15,500
26 28 16.10 0600 CIRCUIT BREAKER - 225A 90 E.A 1% 2150 $193,500
26 28 16.10 0400 CIRCUIT BREAKER - 100A 30 E.A 1% 1,000 430,000
26 28 16.10 1000 CIRCUIT BREAKER - 800A 24 E.A 1$ 6875 $165,000
2605 33.13 5140 CONDUIT - 3" EMT PER SET 46387 L.F. 118 2650 51,229,256

TOTALCOST| $1,849,724

Figure 1.2: Busduct vs. conduit and feeder | NOTE: This cost analysis was computed using
values from the Electrical Section of RSMeans 2011.
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CONCLUSION:

Gathered from the table above, the cost of installing conduit and feeders is less expensive compared to a
busduct installation. The cost analysis was computed from RSMeans 2011. The total savings of a conduit and
feeder installation would be $392,380. If this study was not focused just on cost but practicality, the better
installation would be busducts because of the amount of large equipment needing power. Also, because there
are many different types of ships designed at the VASCIC facility, different equipment may be necessary and the
busducts allow for easy change of equipment.

PROTECTIVE DEVICE COORDINATION ANLYSIS | SHORT CIRCUIT CALCULATION

INTRODUCTION:

A protective device coordination study addressing a single-path from the service entrance, through a
distribution panel, and ending at a redesigned panelboard was calculated using the Per Unit Short Circuit
Method. The single-pathway analyzed starts at a utility transformer, through switchgear SGA and SGB, through
switchboard SBPB, through emergency distribution panel EDP, and finally to emergency panel EHPA feeding
panel EH4A.

Below illustrates the single-path taken from the service entrance through the distribution system of the building
termination at a branch panel. In addition, a table following shows a breakdown of each component through
the single-path for the short circuit calculation.
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Equipment Characteristics

Per-Unit Value Table

%X | %R | %2 | kvA |%/1000ft|R/1000ft|2/1000ft| Length | #sets | 3PhVoltage [V) Mark Xu Ru Zu Isc_ | Location
05 20000 23000 utilty 0.5000000 0.5000000
502.047 | A
I WIANHOLETNEMR | 5.928 [1.000]7.000[5000.0] MANHOLE-1 XFMR_[0.1285640] 0.0200000 | 0.1299939
653.7028| B
_ FEEDERTOSGA | [ 0041 ] 0054 [ 0067 |  10] 1.000 | 13800000 | FEEDERTOSGA [0.0000215] 0.0000281 [ 0.0000354
653.6667)  C
_ SWITCHGEARSGA | SWITCHGEAR SGA
653.6667
_ FEEDERTOSGB | [ 0041 ] 0054 [ 0068 |  10] 1.000 | 13800000 | FEEDERTOSGB [0.0000215] 0.0000284 [ 0.0000356
653.6303] D
_ SWITCHGEARSGB | SWITCHGEAR SGB
653.6303
__ FEEDERTOXFMRSBPB | [ 0.041 | 0.054 [ 0.068 | 286.98] 1.000 | 13800.000 |FEEDERTOXFMR SBPB[0.0006178] 0.0008137 [ 0.0010217
652.5886 E
D XARSERE Y 6.928 [1.000]7.000[3000.0] XFMRSBPE_ |0.2309400[ 0.0333333 | 0.2333332
137554605 F
_ SWITCHBOARDSBPB_| SWITCHBOARD SBPB
13755.4605
_ FEEDERTOEDP | [ 0.040 ] 0.033 [ 0.052 [ 11.91] 3.000 | 480.000 FEEDERTOEDP _]0.0068924] 0.0057034 | 0.0089462
136161551 G
13616.1551
_ FEEDERTOEHPA | [ 0.041 | 0.054 [ 0.067 [ 200] 1000 | 480.000 FEEDER TOEHPA_|0.3559028] 0.4644097 | 0.5851010
81509101 H
81509101
_ FEEDERTOEH4A | [0048 [ 0321 [ 0325 [ 35| 1000 [ 480.000 FEEDER TOEH4A_ |0.0729167] 0.4876302 | 04930518
6132.008] |

A base kVA was assumed at 10000 and utility contribution of the service entrance is 20 MVA. The primary side

of the utility transformer is 23000V, 3-phase.

Each component along the single-path was calculated using the following equations:

(mQ X)(Base KVA)
(1000)(KV)2

Component per unit, reactance, X =

(mQ R)(Base KVA)
(1000)(KV)2

Component per unit, resistance, R =

Total impedance, Z = /(X)? + (R)?

For feeder calculations, resistance and reactance values were taken from Table 8 and 9 in Chapter 9 of the NEC

code book.

The far right column shows the final short circuit current capacity at each point along the path considered.

Additionally, a protection device coordination study was performed to confirm the order of equipment tripping

is correct.

Below is a compilation of circuit breakers considered for the short circuit calculation.
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CONCLUSION:

The final trip curves were compiled on the same trip graph in order to easily analyze the system. According to
the protective device coordination analysis, the 3000A circuit breaker located in the switchboard SBPB was
properly sized. All other circuit breakers will trip before the 3000A breaker. However, there are some breakers
that overlap within the system. This could become a problem between the 300A and 1100A circuit breaker. All
other overlapping should not cause a problem within the system.
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SUMMARY & CONCLUSIONS

The main objective of this thesis report was to determine how a single change within a building can affect
multiple disciplines throughout the design process. Some changes can be beneficial; however others may
jeopardize necessary requirements and therefore need critical thinking to derive a solution without sacrificing
the aesthetics of the space.

Throughout the design process, an overall design concept was developed that provided a link between the
architecture and the newly designed lighting. The lighting design intended to be functional while enhancing the
overall aesthetics and visual environment. Compiling solid design criteria and considerations before
implementing final designs was an established foundation throughout the lighting design process. While each
lighting design obtained its own design concept and criteria, an integral approach for a quality lighting solution
was necessary.

In response the redesigned lighting systems within each space, a reciprocal electrical redesign was necessary to
address. In most cases, electrical components were downsized due to more efficient and efficacious luminaires
and sources chosen for each space. This action not only reduces energy consumption, but it also provides
reduced costs for electrical components. Through other electrical studies, it was found that it was more cost
effective to install busduct throughout the Laboratory Wing rather than routing individual feeders and conduits
to each piece of equipment. In addition, this installation allowed to equipment changes as well as additional
pieces of equipment to be added to the laboratory area. After performing a motor control center design in the
main electrical room of the Laboratory Wing, this solution provides an easy means to perform maintenance
repairs.

Integrating design research further, an acoustical study performed in the auditorium due to a ceiling material
and contour change proved to be inadequate. From this solution, it was necessary to derive a plausible solution
to reduce the reverberation time within the acceptable range. By changing the existing acoustical wall panels to
a heavy weight material and installing additional panels along the east wall provided a reverberation time within
the acceptable range. Additionally, the aesthetics were not jeopardized within the space because the existing
materials were used on an adjacent wall.

An addition of an exterior gathering space integrated the VASCIC facility with its surroundings further. This
space provided a functional space for the city of Newport News to enjoy as well as the facility occupants.
Lighting within this space was intended to be additional landscape elements and to not appear as lighting
equipment. This approach led to an integrated design with the landscape and proved to be a successful
installation as well as design. Seating areas throughout the space can be enjoyed publically or privately due to
installations of taller landscaping framing the smaller seating areas. Also throughout the space, it was important
to focus on the purpose of the facility and represent that through the design of the exterior.

Overall, the design process was executed smoothly focusing on the design concepts of the facility and
implementing them through lighting. In addition, the lighting design proved to be a function and practical
design in respect to the Virginia Advanced Shipbuilding and Carrier Integration Center Facility.
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APPENDIX A | LIGHTING

The following pages include all lighting plans, a full luminaire
equipment schedule specifying luminaires, lamps, and ballast
characteristics, and luminaire cut sheets in order of the luminaire
equipment schedule.
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METALUX-

COOPER LIGHTING

MBF-2-54T5FB

4' (2)T5 industrial fixture die formed channel from 20 gauge
rolled steel with pretreated iron phosphate for rust inhibitor,
reflector minimum 95% total reflectivity, mounted with
suspension cables or surface mounted, integral occupancy
sensor available.

(2) F54W/T5/835/ECO

3500

99651 — GE254MVPS90-F

AUDITORIUM

120/277

117

FOCAL POINT

FL44-11LED-L40-277-SO-T
L44-SO-TD-TS

4.5" X 4.5" wall washing LED module with remote phosphor
technology generating high system efficacy, luminaire design
maintains form factors, lumen output, and thermal management
for module and driver components, intelligent driver technology,
flicker free. Housing made of die-cast aluminum incorporated
with an angled MicroGlow lens redirecting light delivering
asymmetric distribution.

Fortimo LED TDLM 1100 21
W/840 277V MODULE:
929000613903

4000

LED-120A-0012V-21-F

LOBBY

120

FOCAL POINT

FL44-11LED-L40-277-SO-T
L44-SO-DN-TD-TS

4.5" X 4.5" downlight LED module with remote phosphor
technology, powered by Philips' Fortimo LED and
AdvanceXitanium LED driver, aluminum heat sink incorporated
into die-cast aluminum housing, clear acrylic reflector cone for
superior brightness control and 55 degree cutoff, easy
replacement, 70% luminaire efficiency.

Fortimo LED TDLM 1100 21
W/840 277V MODULE:
929000613903

4000

LED-120A-0012V-21-F

LOBBY

120/277

PRESCOLITE-
HUBBELL
LIGHTING

CF8W26QEB

8" wall mounted sylinder, 26W CFL, quad tube, electronic ballast

F26TBX/835/A/ECO

3500

97608 — F26DBX/835/ECO

AUDITORIUM

120/277

EC

THE LIGHTING
QUOTIENT-
FRAQTIR

$301-R06G-5-00-1-00-0-30-00

Cove LED system of extruded aluminum integrated with proper
heat sinks, impact-resistant extruded acrylic lens and
holographic diffuser, rotating/locking hinges to allow for proper
alignment, Philips Lumiled LUXEON LEDs, remote driver in
aluminum enclosure, mounting L-brackets can be interlocked for
continuous acting luminaire, luminaire provides uniform
asymmetric distribution utilizing reflection and inter-refraction
of light.

LXM3-PW51

4000

LED-120A01400C0240F

LOBBY

120

42.1

14

0.9

GG

BEGA

5014

17.7" in diameter, portable garden luminaire with stainless steel
base plate, white synthetic safety glass sphere housing one
lamp, sphere distributes light siftly and uniformly over surface.

CF7EL/SUPER/830/BL

3000

SELF BALLASTED

EXTERIOR

120

33

1.0

HR

iO by Cooper
Lighting

0.06.5SS.2.PM.NR.65.3K.GB3.120

Handrail integrated LED chips delivers functional outputs
effectively illuminating paths of egress, available in two rail
diameters and three beam spread angles, constructed of steel
and aluminum, practical for indoor and outdoor applications,
ADA and ANSI compliant, proper LED thermal management in
accordance with LED manufacture specifications, generally
provided in 4' OC.

LED PROVIDED BY lo

3000

DR200AM

LOBBY

120/277

11

18

0.9

PS

BEGA

7785MH

1.3'Wx 1.3'Lx 1.5 H, two piece die-cast aluminum construction
providing a symmetrical distribution, construction robust
enough for human weight, spun aluminum lamp housing
location inside lower top covering shielded, anchored with
secured plates to lower casting with four stainless steel rods,
finished in black, UL listed for wet locations.

CMH39T/U/942/G12

4000

GEMH39-MC-120

EXTERIOR

120

40

45

1.0

SB

CREE LED
LIGHTING

LR6C-DR1000

6" recessed architectural downlight, Cree True White
Technology LED, delivers 80 lumens/W, CRI 90

LMR040-0700-35F9-10100TW

3500

LED-120A-0350C-33-F

AUDITORIUM

120

11.9

11

0.9

SC

IVALO INC.-
LUTRON

LNN-27SNL-2WNUMT

27" interior decorative sconce, direct/indirect, ADA compliant (3
7/8" off of wall), white LED strings, incorporated reflector within
housing of luminaire, finished in case aluminium, mounts on wall
from base bracket with locking screws.

5W 27' LED STRING

4000

LED-UNIA-0700C-12-F

OPEN OFFICE

120

12

0.5




SP

ERCO

EN-1-ERCO-72086-000

4.9" track spot light, powder coated cast aluminium with 180°
tilt capabilities,able to connect with a DALI track system, LED
module replaceable

STANDARD WHITE LED

3200

LED-UNIA-0700C-12-F

AUDITORIUM

120

14

0.9

ST

iO LED-Cooper

0.01.SL.3K.N.100.3.0

5.9"x5.9" square LED step light for interior or exterior
applications, UL listed for wet/damp locations, gasketed and
corrosion resistant metal casting, polycarbonate lens, LED
replaceable.

STANDARD WHITE LED

3500

LED-UNIA-0700C-12-F

AUDITORIUM

120/277

40

0.5

TA

THE LIGHTING
QUOTIENT-
TAMBIENT

L201-3653-M-EL15-T-30

Task ambient luminaire 34.75" long with integral hang-on
mounting, 1 21W T5 luminaire, high performance louver on top
for maximum uplight coverage and minimal glare at eye height,
clear prismatic acrylic task lens reducing veiling
reflections,housed in extruded aluminum with downlight
reflector.

F2175/835/WM/ECO

3500

IDA-128-D

OPEN OFFICE

120

27

240

1.0

TS

iO by Cooper
Lighting

0.09.1.3K.NG.1.6.1.1

1.39" W X .66" D X 36" L shelf integrated task light, LEDge is a
part of the iO linear LED-based family, low voltage, neoprene
gasketed, housing made of extruded aluminum, finished in
anodized aluminum.

Standard LED

4000

DR200S

LOBBY

24

19.8

0.9

Bega

7502

1.3"W x 1.5"L x 8.85" H LED floorlight, housed in aluminum alloy,
stainless steel, and clear safety glass, silicone gasketed, inner
reflector made of anodised pure aluminum, mounting bos with 2
fixing holes for permanent locking, UL label for wet locations

Standard LED

5000

integral with fixture

exterior

120

17

55

0.9
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DESCRIPTION

The Micro-Bay serles Is 8 functional and multl-purpose Narrow pro-
e fuorescant High-Bay that Incorporates premlium perfiormance
with durabills construction. Deslgnad for TE Tlucrescant tachnology,
the MEF sarles offers both high performanca and application wer-
aatllity with thres optical configurations for general and alsle appli-
catlons. llumination selutlon In commerical, Industrial and retall
applicstions, MEF saras can be ussd In warshouses and retall stors

distr butlon cantars.

SPECIFICATION FEATURES

METALUX"®

Projact

Prapared by

A--Construstion

Die formed channal from 20 gaugs
pHITIE cald milled steal. Mumerous
KOs for easa of Ingtallation. End
plate quickhy cormvers to snapdn
channel conractor for continuous
row alignmient. Push-In styla
lampholders snap Into Installed
tracks, Channalfvinsway cover
poativaly sacured with mechanical
Tastanar

B--Elsotrical®

Ballasts ara Class *P™ and ara
poativaly sscured. Aotarock
lampheiders ensum posithve lamp
retention. Optonal pre-wired
factory Installasd mutt ple clircult
plugHn connectors. ULGUL listad.
Sultable fordamp locatlons,

G --Finish

Multlstage Iron pho=phate pretrestm
anaurEe maximum Dl:ﬂljll'g and Pt
Inhibitor

D ChanmnolWiroway
Cover

Heavy gauge prime cold rollsd steal.

Tight fit for easa of malntenance,
E.-Rafleotor

Specular Miro reflactors for preciss light
control minimum 95% total Feflactivity,
Three optical distribution patterrs are

avallabla:
Foeus - SC <5
Task - B <SC < .8
Mormal - 8 5C £ 1.2

Meaunting

Suspanslon s comenisnt
and Nexibla with the 55
Alrcralt Cabla =y~ Togge
Mounting Kits. Ad)ustment
Tor luminalre mourtng
hialght s prowided at lumil-
nalre rather than structure.
Ordar a rigld exctarior con-
nigctorcoUpling with pre-
punched holas Tacllltates
eagy Iretallation of coupled
sactions up to 32 long.

ent

Option

Integral occupancy sensor
avallable and provides from
600 5. . upto 1260 &q. T of
cowarage In a maximum
maourking helght of 42°,

A B cCD E
OO B
S
314"
[Bd rram| [
\/U/ . "“'12"\
J—J—.THT |NEmm| _l
LAMP CONFIGURATIONSE
TR BESML 1T LA HCOF AL DESM. 1TH LAk FRDAME BEAMA, 2 TR LAK FT
L 13
R
bawl
Xk
T | pHm m—h ML?“J

[T

MOUNTING DATA

-
Fulr Starsd
Rt "_Tfrmm“m =

TR R3] 0L @ —
we  Hols For Topgle o

AT .

;1 4o

e T L L Y P
By | KO pPeaa l-'r!"-:‘: |
v HalsErEoag
¥l Callng Searc OF B ram
rll{:-nmlTl:-:-Il,f_ o — Greund Sore _I.—1|.l|n-'|'|:|r|-\.r-1l\'.n:|.-'.|'|l’I ;Tg
sl =
" %-_ - e oo n -@ -f‘ = A e o 'I'“
v ‘=T 1 KO [ Plasa FEwmm EL— | gd
M- . =R
Tl 3-V3* Riran] Errend
- dmer
=R T T1Ewwn]

COOPER LIGHTING

MEF
154
254

4' OR 8 MICROBAY®*
10R 2 LAMP

TE Lamp Teohnology
Task Baam

Foous Baam

Naormal Baam

i L=0 -

= =

ENERGY DATA

Inpurt Wrtin & 1204
Electronic Ballest & 8TD Lampa
154 =2

=407

454 |22

ET154{M7|

ET254 | 229

Lurnineife Eficacy Asting
LER = i
Cwinlog Mumbsr: MB-154TE

Womrhy Ccarkiof 1000 hurrenm,
00 hrw wt.On KAH - EB47

Fmlararca tha lnphslen dsin inibs
Tchri=d Saction forapaciic mmptalan
e rern

Lol - 0 TS SRS DELPREE. A0 B
TH LOBAL, TN O FEDERAL LA

o

Bk o powveninai means of
o oo asl lny powsr

*Pubart Parding
ADFoacges
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4.5" x 4.5" — wall wash

@h
Dmihdd FOSAL BEIMT

LED module features remote phosphor
technology enabling a high systern efficacy
ard minirmum =0 CRL

Future-procf LED systern design maintains
form factor, lumen cutput, and thermal
characteristics of module and driver as
technology advances, allows for easy
replacement and upgrades.

Rated life is 50,000 hours &t 70% lumen
maintenance (L7al .

= year limited warranty.

Paiere: Pradig [l ligent driver delivers specifisd lumen
output regardless of color temperature .

Flicker-free 0-10V analog dimming
capability standard.

Lew prafile 5" housing.

Hausing design allows die-cast trim flange
to rotate to align with architecture and
adjacent luminaires.

Angled MicroGlow lers redirects light to
deliver asymmetric distribution.

Tebnry @i O

22'W, »=zok, 1300 Lumen LED Medule
Clear Diffuse Reflector
Total Luminaire Cuiput: 726lms

Fraterewic geribrmasce [ neusrsd
I o wHbTESRA LN-ow,
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45" x 4.5 led wall wash
1200 lumen, 3500 K

Flhmeme: FLa4WWIRGCDILEDLEs JEE
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= 0 7 4T 81T 14 2 hh I n 14 18 1 1z 13 1= 1 1¥ 13
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s
o
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w

T T | I ._h'_E .._ar_El B et i ar e ar e
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4.5" x 4.5" — |ed downlight

@h
Dmihdd FOSAL BEIMT

LED module features remote phosphor
technology enabling a high systern efficacy
ard minirmum =0 CRL

Future-procf LED systern design maintains
form factor, lumen cutput, and thermal
characteristics of module and driver as
technology advances, allows for easy
replacement and upgrades.

1300 Lumen module i Energy Star
qualified, 1100 Lumen medule is buit to
Energy Star standards.

- Rated life is 30,000 hours &t 7o lumen
e . maintenance (L7al
= year limited warranty.

Irtelligent driver delivers specified lumen
output regardiess of color temperature,

Flicker-free 0-10V analog dimming
capability standard.

Low profile 5" housing.

1ETnn

Housing design allows die-cast trim flange
to rotate to align with architecture and
adjacent luminaires.

Clear Diffuse reflector cone features superior
brightness control and 55 degree cutoff to
light source and its image.

Tebnery a1 E

=7a"
LTasmm

22'W, »=zok, 1300 Lumen LED Medule
Clear Diffuse Reflector
Total Luminaire Cuiput: w2 s

Fraecr poribrmce || e mered
I roedases whb 1ESES M-
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Flkmanme: FLasDACD1ELEDLISIER

n " . =+ ] : FL LEC-L35-139-50uT, Laa-50-08-CO-WH
4.5" x 4,5"-led downlight m’ s 28 L 1

artical Hortoml i Zanl b
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- I B - -
= 017 B &I on
L 2 2 z 4 3
T o a ] ] a

Spacing Crieria:

1.1

LIREL L o achd ieiraa | L1
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Feafuring # vimmieares e Rafacion

APPLICATIONS:

The CFAYY is on B wall mounted clinder
wsad to adchisve direct ilkminafion paterns
on vertica wals or columns. The CFEVY is
ided For o wide wariety of commercial,
retail, hospitdity and instinrtiond applico-

tiore where the a

srergy benehit of

compad fluorescent sources

is required
HOUSING:

064" escruded dumirum ceindsr Fecturing
durable poeeder coat painted firish. Cast
akmirum am brackst canopy with
akminum am. Specify: brushed aluminum,
maie black, bronze, matie whils or Presco-

lite's emclusive Zat,
metalic sibver.

REFLECTOR:

Spacify clear, champagre gold Alzak,

aor black bafle: reflector. Wirisal Source®
optical spsem provides excellent glare and
brightress contrel for visual comfart.

8" Direct Wall Mount
Cylinder

CF8W13QEB
CF8W18QEB
CF8W26QEB

One 13W, 18W, or 26W CFL
Guad Tube 4-Pin Lamp

Wet Location

120V-277V er 347V

BALLAST:

One (1] 13W, 18W, or 28 compaoct
Aucreacent Cloes 7 multiveat, mubisvok dec
tronic balast. High posesr facior

shandard.

LAMP:
Cne [1] 13W (G245 1 base], 18W [G24g2

boe|, or 26\ [524q-3 base| 4-pin quod
tube compact Auorsscert lamp. Lamp fur-

rishesd by oithere

SOCKET:

Cine [1) injection molded socket. Reflador,’

socket mounting brackst Factory s=t for speci-
=d wathags.

IMSTALLATION:

Easy inshalation anlo stondard Hooo

LABELS:
UL isted or LLACSA, lised with COM aption
far domp locations

DATE:

TYFE:

FRM FLAAE:

WOECT:

For conversion bo millimeters,
rmudtiply inches by 25 .4
Mot to Soals

16"

B

I"—E" dia—

104"

CATAIOS NUMBER: EXAMPLE: CFRW24 OERCRET
CYLMDERS CYLMDER CPTIOHS CYUMDER OPTIOME  MEFIECTORFRISHES  CYLMDER FMISHES
O cRBW1 3GER O €DN O XDpm'* T O ea al Reflactar
B* Dired wal mouwnt Conodion eledricd Bcvaree Mark 10 Black Baffl= Brushed aluminum m
eylinder, 13W CFL code compliont ballast  Dimming Ballast O o e oeL fnfar 1o shecifioatan shaat
quod, elecionic disconmect 1o 5%, Dawire ins Clear Alzok Maite black | ctar
balet 120277V] O €DN 387V valoge O co M Oez copakilita:
O CrAWN B3GR Conodion slectricd 3 spm'2 Champagre geld Brorms
B® Ciredt wal mount codes compliant ballast Luwiren Compac SE O WH
cylinder, 184 CFL disconnect Cimming Balkast Matte white
quod, eleckonic O MwW2s o 5%, Jawime bew oz
ballast [120-277] Max Watioge label, 26W vobage Zet* metalic sibver
O CRAW26QER o snt 0 oM
B* Dired wal mownt Cisram Syhvania Ballast Luiren Tu'Wire
cylinder, 2EW CFL fevailable: anly for Cimming Balkast
quod, eleckonic standard EB opficn| o 5%, 2awvime ns
balest [120.277Y] O DM vakoge

Elecironic dimming

Fi:|rw«:|h:Ij‘-lm-"';'.:':::JF‘:‘m":.l

compatibility)
a 7om

Adwanos Mark 7
Cimming Balast 4o 5%,
Aewire, 010V, onakeg

[120V-277V]

wprescolite

A Division of Hubbell Lighting, Inc.

In a continuing affort ko offer the best product peasible we resarve tha right ho chonga, without
nmbo, spadficotions or matenals thal i cur opinkon will not alter tha fonchion of e preduct.

«wom * Tech Support: (B88) 777-4832

m:l ond wattaga

7. bt ovallbla For 12 cr 10W

3. Not avallablo for 1T3W

4. Avnlloble for Csrom Sybvonia
Gukk &0+% Umited Womanky
whon used wih Owran kanpls|.
Sea www. prascolhe.com for
duialls.

5. Dimming nct ovalloble for 347V

LFO-CFL-005
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PHOTOMETRIC DATA LiteForms™ - 8" Direct Wall Mount Cylinder

CFBW13QEB/CFBW18QEB/CFBW26QEB

BALLAST DWATA TIW 18W 28w

120V Ty Jarv 120V 27V Jarv 120% 7V Jarv
Tokal Syshern Watts 18W 17w 18W 2005 0 200 200 W RLL
Input Current |.|5.rnpu\] 013 U0 0.08 a7 0.0a 00 oF .11 Qe
Input Frequency S0/60Hz  SO/&0Hz  50/60Hz S0/&0Hz  50/60Hz  S0/80Hz 50/&0Hz S0/60Hz  50,/&0Hz
Power Fochar =% =7 o =97% =»FE =97 =% 7% =T%
Ballast Fackr »P8% »PE% 1 »98% »PE% 1 =PE% »78% 1
Tolal Harmenic Dislorfion  <10% <10% <1100 < 105 <1 0% < 105 <10% <10 < 10%
Minimum Starting Temp. -18%C [O°F) -1 B°C [OFF] -18%C [0°F) -18°C (O°F) -183C [0°F] -18%C [O°F) BT [OFF| -18°C [O°F) -1 B*C [O°F)
LAMP DATA LUMINANCE DATA IN CANDELA,5G. METER
Rated \Walts 13W Quad 18W Quad 2EW Quad Anglein  Aweroge .#n:-nge Awerage
Rated Lumens 860 1250 1800 Mertical  0F L
Efficacy [LFW] &7 &% &% 457 16421 17590 177/

L]

Rated Like 16,000 hours 10,000 hours 10,000 hours i e e et
cH a2 a2 a2 7o 0 a a
Minimum Starting Temp. o*F o*F o*F a5 o 0 [4]

AVERAGE INITIAL FOOTCAMNDLES

Wulipls Unts [Squore Army)
Calling BO% S5 Aeor 200

3TW Triple
SPACING  RCRI RCR3 RCR7
CFEW26GERCR
Do I2WTopke 50 ot 1
Efetany: 705 100 15 13 9
11.0 12 11 8
12.0 1 ? &
CAM M EFOWEE CANDLEPFCANER
EHSTR IBUTHN SUMMARY
0 angk o e
O 1397 1297 1387
5 5 1443 1450 1443
50 15 1260 1210 1194
- 25 1012 ®Al 940
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Lighting the Celling  xua smull concealed, remote

Style S301 1 25cale

8 Solid State (LED)

A
B
= g A\ \
3
(76mm) F
Inddual fecture lengths from T
. e 12 G08mm) 10.106° G7A3er)
k (73mm ¥ )l Rows can be spacifisd up 10 S0t in 1 ftincremsrts o
Cove 1 95cals Optical Assembly 12 tcale Remote Driver
RS
Sightline Angle A
12" min Madenu (]
B0Smm) Cmdupou:: (B)
r (adueable)
B
E (51mm)
Varias with 3 x % 1
2 Sightine ; (306rmm)
; =
l (177;:;-“ ;M (semn)
‘Specifications
A Extruded aluminum C Hdographic diffuser F L-shaped mounung faet, G Remote driver in
axterior, heat sink/ D Rotation locking tabf oné pair per optic aluminum enclosurs
housing Serew assembly (fasteners
B Impactesistant E Removable light engine Ryiotiei=]
exinided lens assembly with fraghi™
acrylic réfractor
Optic Assembly: Electrical:

Two-pleca extruded aluminum naal slmlopﬂc heusing Exterior
heat sink anedized for maximu ssivity. Remaovable interior
extrusion reated to maximize mormﬂ conductivity Precision
formed asymmetric optical light bar of N%l temperature, water-

clear acrylic. Extruded impact resistant, high temperature,

acryllc outer pto(ecﬂve lens Elliptical distribution holographic
diftuser captured within outer protective lens, maximizes

lateral distribution without disturbing asymmsfric fu’wad throw

Finish:

Mounting brackets and driver anclosure - mill finish aluminum
All luminaire hardware - stainless steel

Mounting:

L-shapad mounting brackets can be base or wall mounted. Two

brackets are supplied for each optical assembly. Luminaires can

De mounted individually or jeined together to form a continuous
ow. Optical assambly aiming is fully adjustable and Is fixed in

thlmn by rotation locking screws at each mounting bracket

en mountad in a continious row, assemblies lock together
alowing all In the row to be aimed together.

AR} U.S. and foreign patents pending.

Use 30°C wire for supply connecticns 5' (1 5m) wire leads exit

center of the housing connecter and 4' (1.2m) of flexible

matal condult are provided

Remote elecronic Class |l driver. Aluminum driver enclosure

Includes (8) 7/2" dia. entries and a knockout for an accessory

fuse. Maximum wire length between slectronic driver and

nxtuo is 12 feet lIonal electronic dimming driver, compalble
controls (by others). See wabsite for dimming

compa ility and specificatons.

Standard:
UL listed or CSA certified for dry location

ea Ilghtlng

acts

LED Product Partner

=

| ENERGY STAR]

Features

[ ] rraqlll"‘ technol inciplas of refrac-
tion, includling ngylor precisa asymme/r)g opticat control
u Wide fateral b - no socket

B Fully adjustable and lockable optic assembly

lEas:l serviced - LED light engine assembly can be
ed fi orwoa’up'g A %

Performance

fragtir™ techn
uses multiple refractive
surfaces and total
intemal reflections to
drive light across the
ceiling from one edge,
Gilare is minimized and
asymmetry of the beam
is maximized, resulting
in high beam efficiency
and superior surface
uniformity.

l/,

mcludlrE’LM-gQ mulls vlsir

et Q
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To Order

To form a Catalog Number

[
_JM_I:ISI O 0] Dﬁ&l:l
5 6 7 8 9 10

fraqtir” Style $301

1 Source
8 = Sdid state (LED)

2 style

301 = Small cencealed LED with remote driver

3 Row Length and Light Output
ﬂ:ll__ll

Lumens per foot @ dri ment
G Q Im/ft (350mA), 7 Wit
H = 500 Im/ft (700mA), 15 W/t
Row length (in feet) from 1 to 50 ft, examples
01 = 1 ft (305mm) row
50 = 50 ft (15.24m) row

Row length and LED array configuraton

4 Mounting
B =
5 Finish

= Anodized optical hous

and remote dnver ens
herdware

Sidearms with mountng tabs

heat sink. mill finish brackets
stainless st

6 Voltage/Driver
Elactronic Dnver

1 = 120¥ T = 120V

2 - 2TV Vo= 27V

* Dimming not availabla foe all Input vollages and control typas - sea

thelightingquotient.com for additicaal dimming specifications and
limataticns

Electronic Dimming Driver

7 Option (=
00 = No options

See Accessones Ssecton for specifications)

8 Destination Requirement

0 = UL listed cr C
J = UL listed or CS

9 Color Temperature

30 = 3103-2197K, 82-83 CRI
elliptipar Q
10110 There is no equal™

10 Dimming

00 =
M7

RD=

Non-dmming

Advance Xitanium 0-10V analog dimming (contrals by
other
Roal Strato 0-10V analog dimming (contrals by others)

“G" light output (below) s Im/fe (350 mA), 7 Wit

Small concealed LED,
300 ens

Example
$301-R12G-S-00-1-00-0-30-00

foot long (3.65m) continuous row
dearms wath

“H" light output (below) is S00 Im/ft (700 mA), 15 Wit

frace by The Lighting Qustent

facts*

Aregram of the US. DOE

lighting

fraqte By The Lighting Oustent

facts

A Program ef the US. DOE

lighting

Light Output (Lumens) 1906 Light Output (Lumens) 1528
Watts 421 Watts 45.5
Lumens per Watt (Efficacy) 45 Lumens per Watt (Efficacy) 33
Color Acouracy 82 Color Accuracy 83
Color Reacering Index (CRI) Color Rendering index (CRY

Light Color

3103 (Bright White)

2700K 000K A500K 6500K

3197 (Bright White)

Light Color

2700K 3000 45006 6500K

AJ resats e accoring 10 IESNA LW-T3-2008: Aaproved Method for it Elecencal and
Protamet. Teus
product test dats and ress.

Visit www.ightingfacts.com for the Label Reference Guide.

AT resuts are acconding 19 IESNA LM-T-2008: Agproved Meffod for the Bectrcal and
Protormedric Teating of Solid-Siate Lighting. The U.S. Depariment of Ensrgy [DOE) veries.
Dot bt data and rescits.

ipar from The Lighting Quotient
oston Post Road, West Haven, Connecticut 06516, USA

¢ 2039314455 - Fax 203 9314464 - thelightingquotient.com

Conain products Mustrated may bo covered by appieable patents and palonts pend.
g These speciications superseds & prior pUDICaNNS and e Suec! 10 change
weihout notcs. Copynght © 2011 Syfvin R Sheriz Designs, e, all nghts reserved
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18.11 - Technische Anderungen vorbehaiten -

Technical amendments reserved - Sous réserve de modifications technigues

Gebrauchsanweisung
Instructions for use
Fiche d’utilisation

Gartenleuchte
Garden luminaire
Luminaire de jardin

BEGA Lichttechnische Speziallabrik
Hennenbusch - D - 58708 Menden

BEGA

Kwogdy |IP65 5013

[ |

L <=
e

Anwendung

Ortsveranderliche Gartenleuchte mit
Bodenplatte, Anschlussleitung und
Netzstecker, die ohne Befastigung auf
Bodenflachen steht.

Die weiBe Kunststoffkugel verringert in cinem
srheblichen MaBs dis Leuchtdichts der Lamps
und verteilt das Licht weich und gleichmaBig
iiber die gesamte Oberflache.

Fir eine akzentuierende und effektvolle

Beleuchtung am Haus oder im privaten Garten.

Lampe

Leuchte mit Sockel E 27
Lampenleistung max. 75 W

Kompakt-Leuchtstofflampe - £ 27
Osram:

Dulux Superstar Micro Twist 7 W 420 Im
Bitte beachten Sie die Betrisbshinweise der
Lampenhersteller.

Produktbeschreibung

Leuchte mit Bodenplatte aus Edelstahl
Werkstoff-Nr. 1.4301

Kunststoffkugel weill

Anschlussfertig verdrahtet mit

5 m Anschlussleitung HOSRN-F 3G1©

und Netzstecker

Fassung E 27

Schutzklasss |

Schutzart - Schutzkontaktstecker IP X4
Schutz gegen Spritzwasser

Schutzart - Leuchte IP 65

Staubdicht und Schutz gegen
Strahlwasser

W Zeichen - Leuchte ist filr die Montage auf
normal entlammbaren Befestigungsflachen
gesignet

@ - Sicherheitszeichen

€€ - Konformitatszeichen

Gewicht: 3,1 kg

Application

Portable garden luminaire with bottom plate,
mains supply cable and power plug, which is

standing on the floorspace without any fixation.

Thewhite plastic sphere raduces the luminance
of the lamp to a considerable extent and
distributes the light softly and uniformly over the
whoele surface.

For an accentuating and sensational
illumination at the house or in the private
garden.

Lamp
Luminaire with lampholder E 27
Lamp wattage max. 75 W

Compact fluorescent lamp - £ 27
Osram:

Dulux Superstar Micro Twist 7 W 4201Im
Pleass note the lamp manufacturers' operating
instructions.

Product description

| uminaire with bottom plate made of stainless
steol
Steel grade no. 1.4301
Whits plastic sphere
Factory pre-wired with
5 m connecting cable HOSRN-F 3G1°
and power plug
Lampholder E 27
Safety class |
Protection class - safaty plug IP X4
Protection against splash water
Protaction class - luminaire I 65
Dust tight luminaires and protected
against water jots
Symbol = Luminaire is suitable for mounting
on normal inflammable fixing surfaces
o - Safety mark
(€ - Conformity mark
Weight: 3.1 kg

Utilisation

Luminaire de jardin pouvant étre déplacé, avec
platine, cable de raccordement et fichs, et gui
reste sur le sol sans fixation.

L.a boule synthétique blanche réduit de fagon
considérable la luminance de la lampe

st répand un éclairags doux et uniforms sur
toute la surface du verre.

Pour un éclairage plein d'effets permettant de
mettre en valeur les abords de la maison ou le
jardin prive.

Lampe
Luminaire avec douille E 27
Puissance de lampe max. 75 W

Lampes fluorescente compacte - £ 27
Osram:

Dulux Superstar Micro Twist 7 W 420 Im
Veuillez respecter les instructions des fabricants
de lampes.

Description du produit

Luminaire avec plating en acier inoxydable
Matériau no. 1.4301

Boule blanche en matiére synthétique
Prét au raccordement avec 5 m ds cable
HOSRN-F 3G1“ et fiche

Douille E 27

Classe de protection |

Degré de protection - fiche P X4
Protection contre les projections d'sau
Degré de protection - luminaire |P 65
Etanche a la poussidre et protégé contre
les jots d'sau

v Sigle - L uminaire approprié a l'installation
sur des surfaces de fixation normalement
inflammables

&K@ - Sigle ds séeurits

CE - Sigle de conformité

Paids: 3,1 kg
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Sicherheit

Fiir die Installation und fiir den Betricb
dieser Leuchte sind die nationalen
Sicherheitsvorschriften zu beachten.

Der Hersteller Gbermimmt keine Haftung fiir
Schaden, die durch unsachgemafen Einsatz
oder Montage entstehen.

Werden nachtraglich Anderungen an der
Leuchte vorgenommen, so gilt derjenige als
Hersteller, der diese Anderungen vomimmt.

Montage

Die elektrische Verbindung zwischen Schutz-
kontaktstecker und Schutzkontaktsteckdose
muss der Schutzart IP X4 entsprechen.
Innensechskantschrauben IBsen und
Bodenplatte mit elektrischer Einrichtung aus
der Kunststoffkugel herausnshmen.

Lampe sinsstzen.

Bodenplatte in die Kugel sinsstzen und
Schrauben gleichmaBig fest anziehen.

Auf richtigen Sitz der Dichtung achten.

Lampenwechsel - Wartung

Anlage spannungsfrei schalten.

Leuchte 6ffnen und reinigen.

Nur I6sungsmittelfreie Reinigungsmittel
verwenden.

Lampe auswechsaeln.

Dichtung tiberpriifan.

Die Anschlussleitung HOSRN-F 3G 1,07 ist
zwischen Leuchte und Schutzkontaktstecker
auf duBere Beschéadigungen zu priifen. Eine
beschadigte Anschlussleitung muss ersetzt
werden. Die Neumontage darf nur durch eine
Elektro-Fachkraft erfolgen.

Fir Reinigungsarbeiten dirfen keine
Hochdruckreiniger verwendet werden.

Safety indices

The installation and operaticn of this luminaire
are subjact to national safety regulations.

The manufacturer is then discharged from
liability when damage is caused by improper
use or installation.

If any luminairs is subsequently medified, the
persons responsible for the medification shall
be considered as manufacturer,

Installation

The electrical connection between safety plug
and safety socket outlet must correspond to
protaction class IP X4.

Undo hexagon socket head screws and
ramove bottom plate with electrical unit from
the plastic sphere.

Insert lamp.

Insert bottomn plate into the sphere and tighten
screws evenly.

Make sure that gaskst is positioned correctly.

Relamping - Maintenance

Disconnect the electrical installaticn

Open the luminaire and clear.

Use only solvent-free cleansers.

Change the lamp.

Chack the gasket.

Inspect mains supply cable HOSRN-F 3G 1.0°
between luminaire and plug regarding obvious
damages.

Replace damaged cables.

The installation has to be carried out by a
gualified electrician only.

When cleaning please do not use high pressure
cleaners.

Sécurité

Pour l'installation et I'utilisation de ce luminaire,
respecter les normes de sécuritd nationales.
Le fabricant décline toute responsabilité
résultant d'une mise en ceuvre ou d'une
installation inappropriée du produit.

Toutes les modifications apportéss au luminaire
se feront sous la responsabilité exclusive de
celui qui les effectuera.

Installation

La connexion électrique de la fiche du luminaire
a la prise de courant du réseau doit étre
conforme au degré de protection |P X4.
Desserrer les vis & six pans creux et retirer la
platine avec appareillage électrique de la boule
synthétique.

Installer la lamps.

Installer la platine dans la bouls et serrer
régulisrement et fort les vis,

Veiller au bon emplacement du joint.

Changement de lampe - Entretien
Travailler hors tension.

Quvrir le luminaire et nettoyer.

Nutiliser que des produits d'entretien ne
contenant pas de solvant,

Changer la lampe.

Vérifiar lo joint.

Vérifier si lo cable de raccordement
HOSRN-F 3G 1,07 n'est pas endommagé
entre le projecteur et la fiche du cable.

Un cable endommagé doit &tre remplacé.
Le remontage ne doit &tre effectué que par
un électricien professionnel.

Lors des travaux de nettoyage ne pas
utliliser de nettoysur haute pression.

Ersatzteile Spares Piéces de rechange

Bezsichnung Bestellnummer  Description Partno  Désignation No de commande
Kunststoffkugel 150149.6  Synthetic sphere 150149.6 Boule synthétique 1501496
Anschlussleitung mit Netzstecker 620137  Connecting cable with mains plug 620137  Cable de raccordement avec fiche 620137
Fassung 630105 Lampholder 630105  Douille 630105
Dichtung Gehause 820325 Gaskst housing 820325  Joint du boitier 820325
Dichtung Kugel 830986 Gasket sphere 830986  Joint de la boule 830986
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Dimensions

lighting

10l €6°, IKHO

facts*

A Program of e US. 00C

Light Output (Lumens) 244
Watts 20.9
Lumens per Watt (Efficacy) 11
Color Accuracy 72
Cofor Rendonng Index (GRY)

Light Color

2700 3000K

3027 (Bright White)

A800K BS00K

A ity ww according 10 IESNA LM-79-2008: Approved Metnod for e Cecincel and

Prctvmarre Sodd5:
ot vest das wnd U

The LS. Department

the Label Guide.

Visit i for

Regataten Number. SPRATZETER
Mocel Number: 003 §3KHOES 105 2
Type: Cuttooe pam gnse

* huxrail |

10 Lighting 1100 Busch Pky

Buttalo Grove, | 60089 1847.777.3900 ¢ 8

Application

ANSI and ADA compliant, luxrail is an indoor/outdoor LED-hased handrail that delivers
functional lllumination. Two intensities may be cified: standard output and high output

The standard light output version delivers illuminance levels appropriate for exterior applications
(2 footcandies at grade) as well as for dark Interior environments with low ambient iflumination
sls (e.g., themed environments, theatras and residential areas). The high output version
delivers llluminance levels applicable to interior environments - providing in excess of

10 footcandles along the path of egress (ANSI required for stair treads). Indepandent
photometric test reports and |ES Format data are available at www.iolighting.com

le

luxrail’s standard handrail gripping surfaces are circular in cross section and meet 2004
ADAAG (Americans with Disability Act Ac ility Guidelines). Patented optical
deliver 10, 45 and 65 beam spreads. The 45" and 85 beam patterns area most suitable for
illuminating pathways, while the 10" beam spread offers accent lighting for optional glass or
stainless steel ca ailing infills. Reference page 44 of this catalog for information regarding
infill options. fo e as that each LED is provided thermal and electrical management properties
in accordance with the LED manufacturers recommendations. Projected average rated life is
50,000 hours at 70% of lamp lumen output. Contact factory for IES LM-80 compliance. To
ensure proper performance, architectural details should allow for ventitation and air flow around
the fixture. Ambient temperature surrounding the fixture shall not exceed 120°F (48.9°C)

Light Output
Two luminous intensities are avallable for white light. All values below are initial lumens per foot
IES LM-72 format files may be obtained from the factory or downloaded from www.iolighting.com.

mblies

Standard Output High Output
2700K White: 48 Ims/ft 180 Ims/tt
3000K White: 48 Ims/tt 180 Ims/ft
S5000K White: 63 Ims/ft 240 Ims/it

Construction

luxrail may be post mounted or wall mounted. Mounting hardware (post or w
required up to 5' O.C., depending on the handrail alloy. Final pest and wall brack
must be determined by a licansed architect or structural engineer. io can provid . )
upon request. luxrail is available in stainless steel and aluminum. grab bars are available in
aluminum only. Tha lighting fixture component of the luxrail is a stand alone unit and is available
in incremental nominal lengths that range from 6" to 60". Vandal resistant access chamber allows
units to be removed for maintenance purposes

ypically

All handrail component parts are engineered for quick installation. Field welding or cutting is
typically not requ All parts are prefabrica to field dimensions and are assembled in the field
with mechanical connection or epoxy. Contact io Lighting for recommended handrail installers

The light fixture's housing is made of a light weight, yet durable aluminum, providing the
recommended heat sink requirements for the LEDs, Housing, patented optical assembly and
stainless staal end caps ars bondad to pravent water infiltration

Electrical
luxrall houses a low volt D-based light fixture that is integrated Into the undersids
of the handrail. 24 volt 96 tt power supplies are provided as a standard, For detailed

information regarding daisy chain limitations. remote distance limitations. power supply
options, and dimming options consult the io website, the io catalog (pages 98-100) or an
io representative

Dimming modules must be specified separately. For detailed information, see page 98 of this
brochure or download the power supply specification shest from www.lolighting.com

Power Consumption
Standard Output: 1.44 w/ft High Output: 7.62 w/ft

Power consumption does not include power supply losses

om wielighting.com c@us

7773901 ginfoiolighting
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Light Output / Distributions

Mounting / Inflll Options

Order Code

Footnotes

BEAM SPREAD OPTIONS

63

WALL MOUNT DETAILS*

luxrail

- o

Power Supply Specification Sheet

grab bars

us io Lighting 1100 Bus

h Pkwy Butfalo Grove, Il

fuxrall

4.

PM mounted

WM Wall or quard rel mounted
5

" | )

NE Not required

8. LIGHT DISTRIBUTION
10 10 Degres

! 45 Deg

NI Hand not Numinated

www.infighting com

HU089 184

LIGHT OUTPUT

65 DEGREE WARM WHITE

S0 HO

28311186433

POSTMOUNT APPLICATION

+ 32 ) 2

Wildhife Friendly Fixlures

Slamless

8. LENGTH
E1Y. 2' nomine
GA3 &' nomina
G681
" b
all lenath

[ each handrail sectiony

3900 £ 84

| cable infill

10

9. VOLTAGE / DIMMING
| 120y

1200 W/dim
fin

e

10, _SPECIFY DRIVER / DIMMING

www.lolighting.com

| $SL Chromaticity Standard: ANSI C78.337
Color | Nominal CCT
White 2

White
Whits SOK
For Metric Conversion
m " 1
25.4mm 254cm 03m

1901 ginfoctolighting.com wiolighting.com
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Shielded bollards with symmetrical light output Type:
BEGA Product:
. . . . i Project:
Housing: Tawo pisce dia-osst shuminum oconstruation consisting of &
die-cast post and a die-cost iop casting. The uppsr and lowser cestings Voltage:
arm sscursd by four sininkass sissl fasisnars which nesd 1o ba removsd Color:
for lamp eccese. Tha conetruction ia rebust ercugh for people to St or D,'Jﬁﬂrﬁ'
stand on g
Modified:

Lamp enclosune: Cre piscs spun aluminum lamp housing is locaiad
irmida tha kovwesr post. A clsar freenal, hand blown, orystal pless difusar
with o sorew reck i nlso looxisd irmide of the housing 1o creabe & ssdled
lamp/ballnst module indapendent of tha cuter castings.

Ekectrical: Lamphalders ane porcelsin, G12 basa with nicksl plated
oomocts. Balasts are looatsd rsida the ower casting and ame slectronic,
uniesrnal voltage (120 through 277V,

Anchor basa: Thick gauge shominum plate provided with slotted holes.
The plats s=cures o tha kbwsr casting 'with four sininisss sissl roda, Tha
plaba mownts to a BEGA #500E anchoraga kit jsupplied)

Finish: Avsilabls in fue sinndand BEGA oolors: Black: (BLK]; Whiee (WHT);
Brores [BAZ); Sker [S04); Eurocoat™ [URDY). To specify, add appropriais
=ufix to cotalog number, Custorn colors supplied on spaaial order.
UL fsted, suitnbis for wet locatiors. Protection oloss: [P BE.

S
N

Lanp Luren & H  Anchoram
TTEEMH 1 30W TEG1ZMH 3300 1B% 18 BROE
BEGA-US 1000 BEGA Way, Carpinkarta, CADI013 [EDS)ES4-D533 FAN/O0S BAE-DATA @ Capyrighl BERALE 208

Primiad In LB& BOS

137 |PAGE



VASCIC OF NEWPORT NEWS, VIRGINIA ALYSON LARIMER

AE SENIOR THESIS FINAL REPORT LIGHTING | ELECTRICAL

6" Recessed Downlight LR6'DR1 000

Product Description

The LR6-DR1000 is a recessed architectural downlight that utilizes Cree TrueWhite® Technology to deliver

1,000 lumens of high quality light, with an unprecedented efficacy of 80 lumens per watt.Its exceptional CRI

0f 90 brings out the true beauty of applications ranging from offices, schools, hospitals, restaurants, airports,
hotels, and homes. US Patent #7,213,940. Numerous patents pending.

[ R LR6C-DR1000
Performance Summary

+ Utilizes Cree TrueWhite® Technology

+ Delivered Light Output = 1,000 lumens
+ Input Power = 12.5Watts

- (RI=90

« (CT=2700K or 3500K

+ Dimmable to 20%

+ Five Year Warranty 1 |

Ordering Information
Intended for use with Cree H6 Housing, may be retrofitted into 6”housings from select manufacturers
using the supplied GU24 whip adapter.
Light Engine
- LR6-DR1000 - 120V, Incandescent Color (2700K), GU24 Base
« LR6C-DR1000 - 120V, Neutral Color (3500K), GU24 Base

\
& ™
Accessories - Reference accessory product information sheets for more detail
Accessory Trims Housings
« LT6A-DR - Diffuse anodized « H6 - Architectural
« LTGAW-DR - Wheat diffuse anodized « RC6 - New construction
« LT6AP-DR - Pewter diffuse anodized « RR6 - Retrofit
« LT6AB-DR - Black anodized « SC6 - Surface mount
« LT6BB-DR - Flat black « SC6-CM - Cord mount
« LTOWH-DR - Smooth white « SC6-WM - Wall mount
\ J

CREE€ | @

TECHNOLOGY

LED Lighting
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- n 0
L R6 D R1 000 6" Recessed Downlight
o " N\ A
Product Information Photometry
Cree TrueWhite® Technology LR6 -DR1000 Based on OnSpex 30012426-F
- A better way to generate white light that utilizes a patented mixture of unsaturated yellow iy o
and saturated red LEDs. Smmary
+ Tuned to optimal color point before shipment. %0 ANGLE _ MEANCP
+ (olor management system maintains color consistency over time and temperature. 2° ggg
- Designed to last 50,000 hours and maintain at least 70% of initial lumen output in IC and ” 15° 559
non-ICinstallations. 25° 463
. o 35° 329
Construction 45° 207
) ’ : : 55° 120
« Durable die-cast aluminum upper housing, lower housing, and upper cover. 65° 61
+ Integrated thermal management system conducts heat away from LEDS and transfers it to o 751 32
the surrounding environment. LED junction temperatures stay below specified maximums. 85: 7
- Designed for use with H6-GU24 housing from Creg, 6" recessed architectural housing with =0 9
rugged, integral, extruded aluminum bar hangers (h=7").
Optical System Zonal Lumen Summary
- Proprietary optical system utilizes a unique combination of reflective and refractive optical ZONE | LUMENS |9%LAMP | 9%FIX
components to achieve a uniform, comfortable appearance. Pixelation and direct view of 0°-30° 424 | 4242 | 4242
unshielded LEDs are eliminated. 0°-40° 629 62.89 | 62.89
- White Lower Reflector balances brightness of refractor with the ceiling to create OO0 | NS/ 82718 8971
comfortable high-angle appearance. Works with refractor to deliver an optimized 05=20| 1000 |200.00:)100.00
distribution that illuminates walls and vertical surfaces increasing the perception of \ ~
spaciousness. a8 )
Electrical System Installation e
- Integral, high efficiency driver and power supply. » Designed to easily installn Cree H6
and 6"housings from L 4 4
- Power factor > 0.9
| : — select manufacturers.* = \
» nputoriage = 12, 6z « Quick install system
« Dimmable to 20% with certain incandescent dimmers utilizes a uniqﬁe =
(reference www.Creel EDLighting.com for recommended dimmers). retention feature.
. . i T
Regulatory and Voluntary Qualifications SIply Atadjsicie o
9 ; )'@ - y Q LR6-DR1000. Move light -
+ cULus Listed®. Suitable for damp locations. toready position and slide WH ‘
« Utilize GU-24 base for new construction projects in California or other areas where high into housing. i 1
efficacy line voltage sockets are required. M fARY \
« Bxceeds California Title-24 high efficacy luminaire requirements. * Reference www.CreeLEDLighting.com | : e ‘
for a list of compatible housings. ‘ ‘
\ J \ J

/N (ree LED Lighting
Morrisville « NC « 27560 « USA
1-919-287-7700 Fax 1-919-991-0730

LED Lightin q www.CreeL EDLighting.com

Cree, Inc. All rights reserved. Stated performance values are nominal. The information in this document is subject to change

without notice. Cree and TrueWhite are registered trademarks, and Cree LED Lighting, the Cree LED Lighting logo, Cree TrueWhite, the
Cree TrueWhite Technology logo, Lighting the LED Revolution, CR6, LE6, LR4, LR6, LR24, LBR-30 and LRP-38 are trademarks of Cree, Inc.
LR6-DR1000PI-10/2010
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A Cast Aluminum Shell
B Mounting Plate
C Mounting Holes
D Locking Screw
E Reflector Top View

F LED Strings
37/8" 41/4"
98 mm 107 mm
F
wall A
RES E
=] o "
e} (¢}
o o
[+] o
. © o .
1'11 3/4" olllle 1'3 5/8" 2234
61cm ° ° 39cm 68cm
[e] o
o] [+
[+] [+]
o Q
o [¢]
o] o]
o o
Q Q
. & junction box,
by others _ U
B [
o |
Py . 152 mm L
75 mm

\ o 0
I . ' U
—_—1/ 7 3/8"
3amm 187 mm

, Side View ! ,
Back View G — Front View
207 mm
/ Interior Sconce Standard colors: matte: Titanium,
a e 97" long, direct/indirect, ADA slate; grapis
® compliant. For use on all walls, Custom automotive paint
flanking doors, and between colors available on request,

I ind nd elevators. I wat
|nter|or Sconce r’:;ns:w;h?le LES\,/ or gloss or matte
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ERCO

with LED and DALI adapter

72086.000 White (RAL9002)

LED 14W 870Im 3200K warm white
DALI

Version 2

Spherolit lens, flood

Product description

Cylindrical light head: cast aluminium,
powder-coated. 180° tilt. Peripheral
groove for fixing accessories.
Housing: plastic, rotatable on DALI
adapter through 360°.

Electronic control gear, with plug and
play connectivity.

ERCO DALl adapter for DALI track:
plastic.

Replaceable LED module: high-power
LEDs on metal-core PCB. Collimating
lens made of optical polymer.

Weight 1.25kg

Optec Spotlight

168

2125
e—

96
e—

190

LED

& & 6O

30° 30°]

5000 cd

LED 14W 870Im 3200K

him)  E(lx}) D(m)

29°
052
1.03
1.55
207

2.59

1 2935
2 734
3 326
4 183
5 17

Mounting

ERCO DALI track
Hi-trac DALI track
Monopoll DALI track
DAL singlet

ERCO GmbH
Brockhauser Weg 80-82
58507 Lidenscheid
Germany

Tel.: +49 2351 551 0
Fax: +49 2351 551 300
info@erco.com

Technical Region: 230V/50Hz

We reserve the right to make technical
and design changes.

Edition: 25.10.2010

Current version under
www.erco.com|72086.000

112
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Do
N F o b
2

plane

STEP LIGHT

Application

The plane step light is an LED-based luminaire that offers a variety of different color
combinations for edge glow accents and functional pathway lighting. For use in exterior
and interior architectural applications. plane mounts directly to a recessed junction box for
wall mount applications. UL listed for wet / damp locations

Light Output

plane delivars illuminance levels that exceed the National Electrical Codes (NEC)
requirement for emergency egress. Recommended mounting 18" to 24" A G, |IES format
photometric data available at www.iolighting.com.

Construction

Environmentally sealed, enclosed and gasketed 5.9" sq. corrosion resistant metal casting
(stainless steel optional). Mounts directly to a UV stable, optically clear, high strength
polycarbonate housing. LED luminaire modules contained within the housing are
replaceable.

Mounting Options
plane mounts directly to a junction box while the driver (power supply) resides within
the junction box. Three types of junction box configurations are compatible with plane

1) 14" deep. 4" octagonal junction box. Hanger bars must be side mounted
2) 24" deep. 4" octagonal junction box with side mounted hanger bars.
3} 24" desp, 4" squars junction box with plaster ring.

Electrical
120v or 277y energy saving current limiting Class 2 power supply (driver) must be located
within a 14" or 24" deep, 4" square junction box with plaster ring

LED Magnetic Driver Specifications

Input voltage: 120v or 277v
= Output Load 8 watts including center
and perimeter LEDs
10 piane stapl ight .

Operating Temperature -20'F + 140°F

factsc" of the Luminairs: -30°C +60°C

A Pregeam of he U5 DOF UL Class: 2
Surface Temperature: 25°C
Expected Life 50,000 hours

Power Consumption
Standard Output: 8w

Step Optic

Pracision molded polycarbonate lens with superior optical properties offers a 80 cut-off
with 70% fixture efficiency. Full cut-off visor option Is available. Visor option meets

IDA Dark Sky requirements,

Finish
Metal die-cast face plate may be polyester powder coated or plated, Plated finishes are
T for interior applications only. Face plate may also be specified in stalnless stesl
PrOGLCE 1001 SatA ANC MUt
Visit www.lightingtects.com for the Lobel Reference Guide.
Regitration Number EPFUA MTZE5V
Modal Nunsee: 001 8L 3N 100 1
Ty Outtory s plights
Lt reternces plane step light 1y ZU00K with no pecemetsr LEDs
10 Lighling 1100 Busch Pksvy Buttalo Grove, Il 60089 T8A7.777.3900 £ 8477773901 einfoziolighling.com wielighting.com :@n:
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“HEHE

IS0 FOOTCANDLE CHART
A~ 8 >4 8 &
(2.4m) | (2.4m)

2

plane’s step light optic has been designed to focus the luminous fiux down onto a pathway keeping almost all light below 90
plane may be spaced up to 8'-0" O.C. delivering footcandles that exceed the National Electrical Code's (NEC) requirement for
emergency egress (1 FC AVE.), IES Format photometric data available on the lo website.

RMOUNTING OPTIONS

Metal
Die-Casting

Clear Polycarbonate
Backplate

Universal Steel
Mounting Bracket

Junction Box

0 01 SL
. . . . .
io 1 2 3 4
g 1 PRODUCT FAMILY LOR
01 Plane 3K Warm White
! 5K Gool White
& . TYPE R Red
St Step hght G Green
B Blue
3. CENTER COLOR A Amber
3K Wam White N Norig
5K Cool Winte
R Red 5. MOUNTING
G Green 100 J-Box
B Blug 990 Custom

A Amber

:@li

To Lighting 1100 Busch Pkwy Butfalo Grove, Il 60089

VISOR OPTION
Dark Sky comphancy requires viso $— 4l

vE i

5 6 7 B
METAL CASTING POWDER COATED) 0 120v

| Bk |

2 Bronze Not:
3 Satin Alurmim A
4 Wihite Lhrimiing 1x

METAL CASTING PLATED)
INTERIOR APPLICATIONS OMLY 8. SHIELDING
) Satin Nickel ",I Visol

] Cluoma

7 Satin Brass
STAINLESS STEEL
8 Brushed
CUSTOM COLOR

9 Custom
For Metric Conversion
A 15 1!
25.4mm 2.54cm 0.3m

184727773900 ¢ 847.777,3901 elntosiolighting.com wiolighling.com
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Task Ambient, Linear TS Lamp

available

Back of L20Y
showing cord exit
and mounting slot

arformanca for

Louvers: High
mlﬂ'um‘.; Vs
brightnass from bedow stan,

/o height, Lift cut fer ro-lamping
ad cleanng

End platos: st d staal,
hmshnd’ bl. adam with
bridgs stanchions and

ond mount brackits

Low profile:

61 wida,
2.1(/7 (mm) r:gn

Porsonal switch for
control
{for L2071, optional)

dimmin

Removable decorative end plates
providad Uso whoo luminaite ends

ara not od by furnitura Pair
Each adds 28" to luminaire length.

Specifications

Finish:
Painted heusing, fillers, deccrative end plates, and mounting
accesscnes (panel hooks, end mount rails, stanchions)

Painted sutaoesd - environmentally mendl);' 6-stage
o T

p Lol f ?piod hermoset L
coat provides & lgﬂ lasting, scratch resistant finish, Choice of
standard cdars and hed colors avalabl

on request

Reflectcr - extruded eluminum, chemically bnghtened and
clear anodized

Louvee tles - spacular vacuum metalized polycarbonate with
olear polymer topcoat for easy deaning

Mounting:

L2201 has a continuous mounting slot along the rear of the umt,
and can be mounted to a wall, furniture panal, oc desk clamp
stanchicn. L201 cords are reuted along the mounting slot and
can be specifed for nght- of left-hand @at

70

Iloumlnq brackets: Hang-on option
o0 Most medular furniturg
systems. Order separately for
mounting slot at raar of L2

T5 lamp(s) included

201?: o 'sasodSJplTﬁmdM NEMA
o) , factol

instafied, Chicago &m cga with

Intagral circun braakes avaladle.

angt
Standard modular length
units do not require filers

Housing: etruded
alumnum, radiused adges

Onloft switch (cptional) is
contard on tha batten of

the uminaire

Task lens: clear, linear pnsmatic acrylic,
13’Ion? Slides 1o any position

Iength 1o roducsd waling reflections.

Downlight reflectors:
specular exruded aluminum

L202 has a smooth back surface for mounting with end meunt
ralls (for 24" wide end panels) or with desk clamp stanchions
L202 cord exats are speaified left or night, rear or bottom of
unit, depending cn mounting method. Stanchicns featre a
cord management slot

Electrical:

Integral electromc ballast is HPF hermally protected class P,
120 vait BF > 0.98. Programmed start maamizes lamp hfe
and minimizes energy use.

Cord - 9' 18-3 SJT, molded NEMA 5-15 grounded plug, factory
installed Chicago Code cord with integral circuit breaker
avalable Low profils grounded plug with 45° rotation 18
standard. Black Is standard. gray and baige cords are
available at additonal cost

Standard output TS lamps are included Choose fom 3000K,
3500K and 4100K lamps

Standard:

UL ksted or CSA certfied

Styles L201, L202

Features

m Task and ambient highting from a single T5 lamp

m Typical energy consumption is 0.6 Wist or less

B Integrates with embedded wireless controls (consukt factory)
m Low profils; integrates with open plan office furmiure systems
W Portable; may be reconfigured along with the furniture

B Reduces glare, eyestram and visual distraction

Lighter curve at feft shows
180° to 0°. Darker curve
shows 90° to 270°

High lamp hexght position,
see website for alternate
positions. uminance

based on a minirum of ten
workstavons. Light levels will
be 5-10% grealer m large
rooms with more workstations.
Ballast factor 0.98, input walts
52,_maximum candiepower at
140° 5 629 cd

For complate photometrics,
seo thelightingquotient.com

tambient

Green in any color~
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To Order

Sample number: L201-7156-M-EL15-1-1R-0S-35

Style

H

Styles L201, L202

Project I

| Tuee |

H-OO-C H

Length/Lamp(s) Finish Electrical Cord oord Options. Lamp
Style Finish
L201 Task ambient luminaire with integral hang-on mounting  EL02 Eggshell whita EL18 Warm metallic
channel ELO6 Dark bronze TASL Semi-gloss slate
L202 Task ambient luminaire with smooth back panel ELO7 Silver XXXX Custor color (specify
ELO8 Semi-gloss black or submit sample)

Length/Lamps EL12 British racing green or 4-digit RAL color code

Code | Length (mm) Lamp(s) Input 3 (color chart available)

e Electrical

2482 | 24" (610) 1XF14T5 14W 120V only

36S3 35-3111: (910) TXFZTT‘:J 27W 1 Elactronie ballst

4854 | 47-1/2" (1205) 1xF28T5 I3W T Dimming ballast for personal dimming control option (L201

6085 | 59" (1500) 1xF35T5 41W only, specify with option 0D). For other dimming applica-

7156 | 70-5/4" (1800) 22175 49W Y ReneUiRTRCIoRy

8387 [B82-1/2"(2095) [ 1xF21T5 + 1xF28T5 | 6OW Cord

95S8 | 94-1/4" (2395) 2xF28T5 86W 90° SW rotation plug, Straight plug, 9 feet

- - 9 feet: (L202 only):
Other lengths and lamping are available; consult factory. 1 Black 2 Black
Optic 3 Gray 4 Gray
5 Beige 6 Beige
V- own) = g
t '-'Lov\ oL {02 shown) Mounting Worksurface 7 Chicago cord, integral 8 Chicago cord, integral
v Haight Depth circuit breaker, black circuit breaker, black
=7 24" 30° Cord Exi

For low-mount IES information, | 48" — 50" Low Low xit

consulf factory.
M Mid-mount (L202 shown)

Download IES file.
H High-mount (L202 shown)

Download IES file.

51"-52" Mid Low

53 - 57" Mid Mid

58" -61" High Mid
62" - 63" | Hight{1) | High
64" 66" (1) | High

(1) Consult factory. Notation for
height 62 - 63" is for L202

To avoid glare, do not install below 48" or above 66"

tambient

710 Green in any color~

R Right rear (L201, L202)
L Left rear (L201, L202)

E Right bottomn (L202 only)
W Left bottom (L202 only)

For L202, R and L are on dual stanchion only. E and W exits
(L202) are 1-1/2" from end of luminaire

Options

00 None

0S  Onjoff switch

0D Dimming switch (L201, for use with dimming ballast only)
X0 Dual stanchion pre-drill (L202)

XS Dual stanchion pre-drill and integral onfoff switch (L202)
XX Custom modification (specify)

Lamp Color

30 3000K, 85 CRI

35 3500K, 85 CRI

41 4100K, 85 CRI

tambient from The Lighting Quotient
114 Boston Post Road, West Haven, Connecticut 06516, USA

Voice 203 931 4455 «Fax 203931 4464 - thelightingquotient.com

Mounting Accessories

4 TPH Panel Hooks, pair (L201)
* TPH

TPR End Mount Rail Kit (L202)
*For compatible

fumiture systems,
see website

System* Finish (at left)
TPH Panel Hooks mount to slotted panel
frame. Stamped and formed CRS, pair.
TPR End Mount Ralils (for 24" wida end
panels) mount to slotted panel frames

! Several models are available to interface
N ¥ with a variety of panel systems. Pair of rails,
' includes pair of black interface plates.

TPE End Mount Brackets,

pair (P202)
Support the ends of the luminaire, black,
pair

TMHDW Wall Brackets, pair (L201)
[TM[H[o w-[E]L]o[o]

TMHDW Wall Brackets mournt to stud
framed walls, millwork, and other solid
surfaces. Stamped and formed CRS,
black, pair

TSH Desk Clamp Stanchion (L201)
TSX Desk Clamp Stanchion (L202)

Height Finish (at left)

Desk Clamp Stanchions mount to edge
of worksurface — 1/2" to 3-1/4" thick.
Extruded aluminum post. Resiliert pads
resist slippage, protect surfaces. Integral
cord management. TSH194/TSX19-
places top of luminaire 19-1/2" above
worksurface. Sold individually; some
Iuminaires require two stanchions

L202 with
TSX stanchion,
back view

r‘snarﬁe products illustrated may be cmred by applicable patents and patents pend-

rsede alf pra and are subject fo change

g. supers
without notics, Copyright @ 2010 Sylvan R Sﬁem.Lf Designs, Inc, all rights reserved.
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Application
LEDge is a member of Io's line™ family of linear LED-based products. LEDge g a low
voltage linear shelf light that offers exceptional warm and cool white light for a varisty
of different shelf an
to halogen and fluorescant-based alternates with s
exqu white light without ti g ultra-y
or radiant heat that conventional light sources produce. LEDge also offe
definition to three-dimensional objects and sparkle to reflective surfaces. io
each LED is provided thermal and electr

accordance with
is 50,0f

% of lamp lumen output. Contact factory for IES LM-80 compliance. To ensure proper
performance, architectural details should allow for ventilation and air flow around the
fixture. Ambient temperature surrounding the fixture shall not exceed 120°F (48.9°C)

Light Qutput
LEDge's beam spread and lumincus intensities are p
Two luminous Intensities are available. All values
format files may be obtained from the factory
Consult factory for High CRI options and

erfect for shelf lighting applications
elow are initial lumens per toot. IES LM-79
r downloaded from www.iolighting.com
itabllity.

Standard Output High Output

2700K White: 126 Ims/ft 180 Ims/ft
3000K White: 126 Ims/ft 180 Ims/t
5000K White; 168 Ims/ft 240 Ims/ft
Construction
vailable in two profiles, can either be mounted directly to /a" glass or surface
Glass Mount Shelf Mount Available in two profiles, LEDge can either be mounted dn»ctl'vxo \“:‘ or sul -]
mounted to th rside of any shelving unit provided the sheif matarials can accept

self-tapping scre The LEDge housing is made of extruded aluminum, providing the

J— ! recommended he ink requirements for fo's proprietary printed circuit boards (PCBs)

4 1 Both LEDge profiles are provided with neoprene gaskets, which isolate the majority of

g | N ¢ KT T the heat from surfaces on which they are mounted. LEDge is UL listed for dry locations

™ Electrical

LEDge is supplied with a field adjustable 4'-0" 20 AWG, 300 volt rated power cord

% LEDgs MO A 24 volt 96 watt power supply will be provided as a standard. For detailed information
regarding daisy chain limitations, remote distance limitations, power supply options

- - L J
lighting facts™ e
A Prugrem of the LS. DOE

options consult the io website, the lo catalog {(pages 98
o representative

Light Output (Lumens) 319 Power Consumption
Watts 20.7 Standard Output: 5.34 w/ft  High Output: 7.62 w/t
Lumens per Watt (Efficacy) 15

Power consumption does not include power supply losses
Color Accuracy 73
et et Finish

Anodized aluminum finish is standard. Custom finishes may t

available upon request

The U.8.

fve v ENERGY STAR mark on this bel,

Fagistrution Number; ©F R (TTLE
MGl Nusbsar: 008 | 32HO NG 130 |
WRE Shetienounied ks Iighis

‘ LEDge

na Ctaned from lo

10 Lighting 1100 Busch Pkwy Buttalo Grove, || #0089 T8A7.777.3900 £ 847.777.2901 einfoziolighling.com wiolighting.com c@_Dus
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Light Output

Electrical Details

Mounting Options

Order Code

CANDLEPOWER DISTRIBUTION CURVE
000K High Output

30" Length

SHELF LIGHTING

J000K Standard Output

C@_DH

Glass Mount

1. PRODUCT FAMILY
0 LEDge

2 LOCATION
| Intenor only
3. COLOR

ZIK 2700
274010 2700K
High Output
K 3D00K
AKHO 3000K
High Output
K SO00K
HHO  S000K
High Output

Shelf Mount

L

-

- 454c

- 40

fo- a6lc B

—-

] fisid
adjustable

Front feed

JEWELRY CASE LIGHTING
3000K High Oulput

Compare
-~ scale

L eft side feed

4. MOUNTING
3 " lass

NG Mo glass

5. FINISH

1 Anodzed aluminum

? Anodized austom color
8 LENGTH

Specity as required to 18"
between 6" md 24"
7 ELECTRICAL FEED
1 Rigitt Teed

Left feed

Right and left fead

To Lighting 1100 Busch Pkwy Butfalo Grove, Il 60089

8

8. VOLTAGE / DIMMING
1 1210
,‘. :
b Other
9. SPECIFY DRIVER/
RIMMING
fo »
www.iolighting.com
T847.711.3900 £ 841,771

3901 einfosiolighling.com

@
-

Right side feed

SSL Chromatieity Standard: ANSI C78.337
Color | Nominal €CT | xioRs
Vhite 2700K 2725 =145
White 3000K 3045 + 175
Vhite SO00K 5028 =283

For Metric Conversion
I I m
26 4mm 2 54cm 0.3m

wiolighting.com
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0511 Technzehe Sad Aehd Techni

4 od

Soua ko de modficitons e hnigues

Gebrauchsanweisung
Instructions for use
Fiche d'utilisation

LED Scheinwerfer
LED Floodlight
Projecteur a LEDs

EEGA Lichmohmadhe Sy 2l fibeik
Honmnbuath D SST0S Monden

BEGA

IP 65 7502

Anwendung

LED-Scheirmerfer mit Mot agedose far die
artsfeshe (Martage auf aner Wand, urkber

erer Decke oder auf anern Sodkel.

Hahe Wrtschattichket durch Brge Warkurgs-
intensale und hahe Lichtieetuy b riedrgem
ekitnschen Mnschiusset.

Lampe

LED17 W
Anschiusslestuyg 17W
Fablemparaia S000K

1000 m

Pradukthe=chreibung
Leuchie badteht 3us Aluiiniunguss,
Slurirearn und Ededstzhl
Sicherhedsglas Mar
Silkandichbung
Reflektar 2 elxiErtern Reret-Auiinim
Drehberaich des Schenwerfers 350°
Schwenkbersich des Schenverfers
urn de wazgerechie Acdhee +90°/-45°
Martagedase mi 2 Befedgungshahnngen
a 65 rivn - Shstand 87 mm
2 Leturgsainfihrungen 2 Durdwerdrahbung
der Netzanschissketug
bis@ 105 rivn max. 3x 15°
Steckramichburg
anschiussdennme 2,5°
SchaakEteranschiuss
Elektroneches Metdel
100-230 ¥ ~ 90-80 H2
Dimrbar 1-10% SELYV
Scha2Kesse |
Schiat IPES
Stadhdicht und Schutz gegen Strahlwasser
¥ 2eichen -Leudhteist for deMontzge ao
narma entfammbaen Berestigurg sAschen
%eeigmet

£ —Konformitatszechen
Gewscht: 17 kg

Lichttechrik
Leuchiendaben fir das Lichtechnische
Eerechnurgspragranm DIALux ir
AufEnbekuchiug, Strafmbekuditug

und Imerbei2uchtung, sowie Leuchtendaten
irn ELLUMDAT urdd irn ES-Farmat firden Sie
auf der EEGA-Internatseke v hegade.

Apglicatian

LED-Aoodght »#hmouwtingbox for
pemianet nsEBore an awdl, under 3
cailirg aran apikr.

Highaperaing efficency because of rg
mantenance intenvasand high ight output with
wcomedied bad.

Lamp

LED 17 W

Conreded waklage 17 W
Cdourtermparaiue S000 K

1000 Im

Froduct de=crption

Lurirare made of duninum 2ay,
duninium and staniess stedd

Char safely gbss

Sifone gacket

Refectar made aof anodisad pure Juminium
Faltion range of Modight 350°

Swiv rarge of the flaodight

around the haronta ads +90°-45°
Mourting bax with 2 fiking hakes a6.5 mm
&7 mrn Spacing

2 cabke erfnes far Hrough-wwng af mars
Supply cahleup ta @ 10.5mm max. 3 x 15°
Flug cnnecton

Conmeding termirg 2 5°

Eath conduchar connedtion

Eldronic pawer supply Uit

100-230V ~_ SO-60 Hx

Dimrmatble 1-10 v SV

Safety dass |

Pratedion dass IP6S

Duct tight ard pratedion aganst waker gl
¥ Syribad - Lumirgineis satable far mauting
an ramnd inflammable fikng sufaces

£ - Canfarrrity rark

Weight: 1.7 kg

Light techniqu=

Lurirgre data far the ight plarmning pragran
DleLux far cutdoar lighting, sreet ighting and
ndoar lghting & wel 5 bmirgiee GEin
ELLLWMDAT znd IES-famia yau wil mdanthe
EEGA weh page weren hega. oo,

Uis=atian

Pragcteur 3 LEDS avec bade d2 markage pawr
lre2l3dion e Suarun Mo, 30 pmm Qusur
un pilier.

InstEEton écmanique grace &ure fable
marterence unrendament deys PO ue
fabke carcommatinn.

Lamg

LED17 W

Pussanca de racordemnent 17 W
Calu bernperzure 5000 K

1000

D e=aptian du praduit
Luninare fariquéen fante d'a,
akurniviun e ater naxydabie
Verre de secuite dar
Jart slicane
RAéflectar en Surminium pur anodies
Profcteur anerkahle sur 350°
Régbre du projectenr
Sur 'axe han2arkd +90°7-45°
Bate de montge a0es 2 tows d2 fiation
@65 rvn -Ertrace 87 mm
2 entrées de cahle paur branchement en
dérwdnnduncalederaccadement
jusqu'aa 10,5 mm rmax 3 x1,5°
Carmedcheur embrochabke
Barnier 2,5°
Ratcordermentde mise a B berre
Elcddmentation decranique
100-230 ¥ ~_ S0-80 Hz
Graduwable 1-10 V SELY
Classe de protedtion |
Degre d2 pratection P 65
Etarche 3 b powssine & protégs corkne ks
s d'eay

Sk - Luninare agpropné 3 lircalaion
Sur 025 sufaces de fikation narmakenent
iMlarmmables
{£ - Sk d2 omfamie
Pads: 1,7 kg

Technique d’éclarage

DIfLuxest un pragrarrme de calcul d'édarage
pou | 'edarage exténar , 'edarage des uesat
I'échirage intdier . Vous ktrouerezsurle sie
BEGA wersn heqgalr arci queles données des
lumir@ines aux famnats ELLLWMDAT & IES.
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Sicherheit

Fir die Installation und fir den Betrisb

dieser Leuchte sind die nationalen
Sicherheitsvorschriften zu beachten.

Der Herstaller iibernimmt keine Haftung fiir
Schaden, die durch unsachgemaBen Einsatz
oder Montage entstehen.

Waerden nachtraglich Anderungen an der
Lsuchte vergencmmen, so gilt derjenige als
Hersteller, der diese Anderungen vomimmt.

Montage

Die Leuchte darf nur mit ihrer vollstandigen
Schutzabdeckung betrieben werden.
Montagedose &ffnen.

Netzanschlussleitung durch die Leitungs-
einfiihrung in die Montagedose flihren.
Montagedose mit bailiegendem oder anderem
gesigneten Befestigungsmaterial am
Montagegrund befastigen.
Schutzleiterverbindung herstellen und
elektrischen Anschluss an 3-poliger
Stackverbindung vornehmen.

Zur analogen Dimmung ist der 2-polige
Steckverbinder (1-10V) zu verwenden.

Die Dimmung 1-10 V darf nur mit einer
Versorgungseinheit fiir 1-10 V SELV
(Schutzkleinspannung) betrieben werden.
Bei Nichtbelegung dieser Klemme wird die
Leuchte mit voller Lichtlsistung betrisben.
Stackerteil in Steckvorrichtungen bis zum
Anschlag eindriicken.

Auf richtigen Sitz der Dichtungen achten.
Scheinwerfersinheit auf Montagedose setzen
und fest verschrauben.
Leitungsverschraubungen nachzishen.
Scheinwerfersinstellung vernshmen.

Reinigung - Pflege

Leuchte ragelmaBig mit I6sungsmittalfraien
Reinigungsmitteln von Schmutz und
Ablagerungen sdubern.

Dafiir keinen Hochdruckreiniger verwenden.
Ein gebrochenes Glas muss ersetzt werden.

Safety indices

The installation and operation of this luminaire
are subject to national safety regulations.

The manufacturer is then discharged from
liability when damage is caused by improper
use or installation,

If any luminaire is subsequently modified, the
persons responsible for the modification shall
be considered as manufacturer.

Installation

The luminaire must only be operated

with the complete protective cover.

Open mounting box.

Lead mains supply cable through the

cable entry into the mounting box.

Fix the mounting box with enclosed or any other
suitable fixing material onto the mounting
surface.

Makae sarth conductor connection and slectrical
connection to the 3-pole plug connection.

In case of analogue dimming please use the
2-pole plug connector (1-10V).

Dimming 1-10 V must only be operated
with a supply unit for 1-10 V SELV (safety
extra low voltage).

In case this connector is not used the luminaire
will be operated at full light cutput,

Push plug into couplers as far as they will go.
Make sure that gaskets are positioned
corractly.

Place floodlight unit onto the mounting box and
screw up tightly.

Retighten the screw cable glands.

Adijust floodlight.

Cleaning - Maintenance

Clean luminaire regularly with solvent-free
cleansers from dirt and deposits.

Do not use high pressure cleaners.

A broken glass must be replaced.

Sécurité

Pour l'installation et I'utilisation de ce luminaire,
respecter les normes de sécuritd nationales.
Le fabricant décline toute responsabilité
résultant d'une mise en wuvre ou d'une
installation inappropriée du produit,

Toutes les modifications apportées au luminaire
sa feront sous la responsabilité exclusive de
celui qui lss effectuera.

Installation

Le luminaire ne doit jamais fonctionner

sans son couvercle complet de protection.
Ouvrir la boite de montage.

Introduire le cable de raccordement par l'entrée
de cabla dans la boite de montage.

Fixer la boite de montage sur la surface de
montage avec le matériel de fixation fourni

ou tout autre matériel approprié.

Mesttre a la terrs st procéder au raccorderment
électrique du connecteur embrochable
tri-polaire.

Pour gradation analogique enfiler le connecteur
embrochable 2-polaire {1-10V).

La gradation 1-10 V ne doit étre effectuée
qu'avec un bloc d'alimentation pour 1-10V
SELV (trés basse tension). Si ce bornier n'est
pas raccordé le luminaire fonctionne sur la
puissance maximals.

Enfoncer la fiche dans les connecteurs
embrochables jusqu'a la butée.

Vailler au bon emplacement des joints.

Poser le projecteur sur la boite de montage et
vissar fermement.

Resserrer les prosse-étoupes.

Procéder au réglage du projecteur.

Nettoyage - Entretien approprié

Nettoyer réguligrement le luminaire et
débarrasser le, des dépéts et des souillures.
N'utiliser que des produits d'entretien ne
contenant pas de solvant,

Ne pas utiliser de nettoyeur haute pression.
Un verre endommagé doit 8tre remplacé.

Ersatzteile Spares Piéces de rechange

Bezeichnung Bestellnummer  Description Part no  Désignation Référence
Ersatzglas 140757  Spars glass 140757  Verre de rechangs 140757
Dichtung Mentagedose 830462 Gaskst mounting box 830462  Joint de la boite de montags 830462
Dichtung Glas 830488 Glass gasket 830488  Joint du vemre 830488
Dichtung Gehause 830489 Gasket housing 830489  Joint du boitier 830489
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Curvatura- 3-D System o UsG;

High Recycled Content

—

EREMLE L '

Two-Directional Cumvatura System with Perforation/ Features and Benefifs Applications
Cusstura 15/16" Suspension System — Create dramatic three-dimensional curved designs — Conlemporary
that combine shape, texture and lighting office environments
~ Curved main tee segments and flaxible panels ~ Entertainment,
LEED Credits provide endless combinations gaming
fecydied Earianl: Lprio GO — Available in two configurations: One-Directional — High-bay areas
Curvaruna™ with 2'%6" infill panels, and — Retail space
MR €0 Two-Directional Curvarurs™ with 2'x2" panels
‘f:;:m m mm" 4 ::"?m ;‘:f&'ﬂ"v m& :ﬁ:*m r. — Two suspension profiles: traditional Cusverura
Materials (15/16" grid profile) and Curvrura Elite
(9/16" profile with 5/32* reveal)
— Custorn colors avaitable

=] = To order samples, go to usg.com
e ? See Metal Finishes selector for pandl, suspension and trim color avallability
o o
§ § Painted Metaks (HRC Finkbes)
= -3 4 i
5 S
] 3 ()
s | a Beanil N
Q S’ Rs'\“‘-‘hm Sivor Saan Motk Copoor Motalo 600 Motk Oyenr
= | 2 002 10 16 1650
» ™
=B X
s B S 3
g1 4 Desrrmnadfb’

m &

&

Lovwred Brght  Lowered Brght Shear Byt Steur Brgh
whte Siker Whte S

Wood Tones® (HRC Fmishes)

Magk: Oak

150 |PAGE



VASCIC OF NEWPORT NEWS, VIRGINIA

AE SENIOR THESIS FINAL REPORT

ALYSON LARIMER

LIGHTING | ELECTRICAL

Curvatura- 3-D System

To order samples/iiterature: Web Sites: usg.com See usg.com for
~Web: usg.com usgdesignstudio.com the most up-to-date
~E-mail; sampl com flings.com product
- Fax: 883 8742348 seismicceilings.com

Technical Services: 200 USG.AYOU

Product
Information
Materials Flnishes
Panel: Available smooth or perforated, in Painted Metals and Diamondfiex Avaitable with perforation
expanded metal! 2'x2" TransLucents™ panels are also available. and/or embossing
Perspective Two-Directional |2 x2 Panels Available Grid Profile
- Standard
2'% 2 stk intil panl
15/56'
(Covanuna Elite
e
(LRSI waly ten ﬁJ",ﬁg‘"L
One-Directional || 2'x ' Panels
System
26" panels slide
under stabllizer bars-
21a"exdgp: trim -
<
shabilizer bar
integral hoid-down tab
Curved 10° Length 8 Length G Length 4 Length
Components R=220" R=183" R=138" R=92"
(Available as vaults o
and valleys) \_‘—/ ) S ™ =
R=153" R=122" R=92" R=61"
\\—-/
R=115" R =02" R=69" R=46"
@ HighRecycled Content
Classified 35 contalning greates than S0% total  Pmrrrn —61" TR —ap» —a
recycled content. Total recycled contert is based w=Tr R=61 R=46 R=31
on product compesition of pust-consumer snd \-—/ N S S’
pre-consumer (post-industrial) recycied content
per FIC gusdalines
For More Product literature Online tools Recycled Content Footnote
Information Sysem brochure: 1399 uggdesignstudio com Quecatiea aluminum pangls: 1. For ditads, see LEED report
Data shest 10310 50, CoMVresources/oninetons/ up 1o 90% recycled content; 02neratce ot usgaas NI com
Design selectcr: IC36108 CurvaturaDesgnCenter jsp Stesd pangle 25% recycad content. 2. Requlres perboration and
Perforation selectoe IC425 Suspendon: 26% recyded content. FOOUSIEOND Backer
3. Diamondflex and Wood Tone panels
wnaitable foc Two-Dirsctional Cumanma
Manufactured by USG Interiors, Inc. The following are trademarks of USGInteriors, Inc.  Safety Firstl Follow good safety/industrial tygiens practices G310/, 4-10
550 West Adams Street o & retated compiny: Cusvensa Taasuesnts, USG. during insta¥ation, Wear sppropriste personal protective equipment. @ 2010, USG Intarices, Inc.
Chicago, IL 60661 Read MSDS befora specti and Printedin US.A
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Translucents' 85

Transtvcents Luminous Infill Panels/ Features and Benefits. Applications
Cenmricree DXT Suspension System ~ Fullyaccessible translucent (uminous) infill panels — Lohbies
— Panels can be used with standard Domn®brand DX®/DXL™, Centrciee™  — Gortermporary office
DXT, Cururura™ 3-D Systern and Growsee™ suspension systems environments
— Available in 7 finishes: Lexan® (2 color chokces), Matural & color — Entertainment,
cholces}, Wowen (3 color choices), Industrial {2 color choices) Shimmer — gaming areas
{2 color choices), Textiles {7 color choices) and Embossed — High-hayareas
{2 color choices) — Retail stores
— 2'%2' panels (23-24" x 23-3/4") inall finishes
T - 2 ey S ol oo s
7 = z = T 7 — WWowen, Shimmer, Textiles, Industrial and natural finishes contain
e o e et e o a inim 40% el corte

Materiaks — Embossed acrylic panels cortaina minimurn of 50% recycled content

— Class A finish rating only applles to the Lexan panels. Others areGlass B
— Coordinating suspension and trimocolors as well as larger color
swatches can be found onthe Translucents Finishes page 1C552)

To order samples, go 1o usg.com

Lexan® Natural

Glass Green

Iatte ClarMate  leaves™  Searchlight™ Paperlea™ Woodiand™
Woven Industrial Shimmer

White Sitver Mandarin

Blush™ Irs™ Iesh™ Spun™ Iridescent™ Bl a™
Textiles

White Lipstick White Cache
Fiberoptic™ Mt Avant?™  Meander  Meander™  White™  Heatwae™
Embossed

Ovaksrue

Frost™ Pain™
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T l To order samples/iiterature: Web Sites: usg.com See usg.com for
I' aIlS UCentS ~Web: usg.com usgdesignstudio.com the most up-to-date
- E-mail; samplt@usg.com sustainablecellings.com product information.
- Fax: 883 8742348 seismicceilings.com
Technical Services: 800 USG.4Y0U
Product
Information
Materials Typlcal Sizes System Welght
Nominal Actual
Glass Green, Clear —0.060" Lexan | 2'x 2" 23-3/4"% 23-3/4" Appeaoimately 0.7 s per 89, ft
i “ e oiim i il Approximately 0.9 bbs per sq. ft.
Indugtrial - 0.118% PETG %8 23-3M™%T1-3M°
Embossed Acrylic 2% 2 23-3/4"% 23-3/4" Approximately 0.9 bbs per sq, ft
2% 8 23-34"x 71-3/4"
Acoustics This product does not offer any acoustical preperties.
Lighting For Transiucents pansls, fuorescent strip fixtures should be placed a minimum of 18" above the ceiling and 18" o.c. for best results.
Suspension Systems Lays into standard DX/DXL, Cenmcrree DXT, Cunanna 3-D system and GeoWase suspension systems.
For More Product literature Code approwl Class A requirements of NFPA and Matte and Clear Matto)
Information Data sheat 0406 Leacan infill panets mest (lass A raquire- 1BG (UBC) a3 interior finishes, not to 0.900 Ibfsq. fr. (Wowen, Texties,
Online tools ments for flame spreadand smoks be part of an alr supply/retum system. Shimmer, Natural, Industrial, Embossed)
developed a3 defined by ASTM E1264, Designers and inatallers are acdvised to
oS NFPAand IBC (UBC) a3 tostedinacox-  consulta fire protaction sngineer, NEPA L""’""“w mn:;'o‘;:, o oo
This product & produced to order dance with ASTM E24, Transhucants 13 andtheir local codes fof guidince 100% recydabie
and will vary from batch fo batch— panels maet Class B for whare detaction and sup- Woven, Texties, éhlmm« Natura,
panals ordered at the same fime Name spread and smoks developsd a3 pression gystems are present Industril panels: min, 40% reoycied
m“l: mgﬂﬁmemev andwll - dafned by ASTM 1284 and as studin Welght contant. 100% recyclable
ba lsn Cannol Quarantes  aocordance with ASTM EB4, H0/175) ,
batch to bateh y AT PR 0.374 /99, ft. (Lexan Glass Gragn 5z‘mma0%u:m:mhd
Manufactured by USG Interiors, Inc. Thef 0 ol Inc., or & Saftay Firat! Follow good safety/industrial hyglens practices KAOBAgv.4-10
S50 West Adams Street rekated company. Commomee, Curvruna, Oows, X, DXL, during app fe B @ 2010, USG Intariors, Inc.
Chicago, IL 60661 DXT, GarWoer, Tauwwonns, UGG, Laxan Is a registered i Read MSDS before specificath Printedin USA
trademark of Genaral Blactric Comparny, Woven, and instaliation,
P e e Stimer, Industll,Natur,Embossadand Txtles
rcidom utachured foe USG Intefors, |
ysed with permissicn. Ll R Mnterons; ine.
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Wireless Task Ambient DLSEN-E17C-0A
Photo Sensor

Overview
Tambient lighting control devices are based on EnOcean
wireless technology and include the features of other
wireless control technologies like "peel and stick”
installation of sensors, simple adaptation to a tenants
changing needs, and reduced wiring costs.
With EnOcean technology, the radios require very little
power allowing ambient energy sources to power the
sensors eliminating the maintenance burden of
replacing batteries and disposing of them. The push of a
light switch or the light within an office is all that's
needed to energize the sensor and broadcast the signal.
Tambient's DLSEN-E17C uses photo-sensors hidden
behind a unique opaque lens to monitor the interior
light level and transmit the value to tambient's portable
TCH Control Hub. The TCH Control Hub in turn provides
a corresponding 0-10V dimming signal to the associated Features

dimming ballast(s) according to configured lighting set = Battery-free wireless light level sensing
points. The same photo-sensors are used to absorb

energy from the surrounding environment creating temperature set-point adjustment

enough power to operate the DLSEN-E17C. The DLSEN- =  Provides accurate feedback to day-light
E17Cis a key component in tambient's poertable, plug- )

and-play lighting applications that assist facility harvesting controllers

operators in controlling energy costs. For = No mounting hardware needed — maximum

more information on this application, please contact

applications@thelightingquotient.com. space flexibility

= 100m line-of-sight transmission range,
interior range typically 30m
= operates in low light conditions

= 0-510 lux range, optionally 0 - 1024 lux

tambient

Green in any color*
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Functional Diagram

Link Button

Solar Cells

Block Diagram

| solarcel
Energy Storage

Power Supply
A
LINK,
EnOcean Radio

tambient (

Green in any color*

EnOcean Equipment Profiles
EEP: 07-06-02, Light Sensor

DB_1: 0 lux - 1024 lux
DB_2: 0 lux - 512 lux

Technical Specifications
Power Supply
Operational Light Level
Charging Period
Initial Operation
Full Charge Operation
Telegram Transmission

Telegram Heartbeat Period
Communications
Radio Type
Antenna
Transmission Range
Inputs

Dual Solar cell

40 lux minimum

6 hours full charge

5 minutes in 40 lux

8 hours in 0 lux

2% change in lux of full scale range on 10 second
intervals or on heartbeat period

100 seconds * 20 seconds

315 EnOcean radio

Integrated whip

30m (100 ft.) - commercial office space
LINK button for assignment to receiver

Mechanical Specifications

Operating Temperature
Relative Humidity

-13°F to 145°F (-25°C to 65°C)
5% to 95% RH (non-condensing)

Weight 2.6 0z. (74 gms.)
Dimensions 4.0"round x 0.9" (100 mm x 23 mm)
Mounting mount with screws or tape (Velcro®), not
supplied
The Lighting Quotient

114 Boston Post Road, West Haven, Connecticut 06516, USA
Voice 203.931.4455 Fax 203.931.4464 thelightingquotient.com

&>

enocean-alliance

No Wires. No Batteries. No Limits.
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Wireless SmartSpace HWREN-E20C-0A

Controller
]

Overview "’
Today's building owners are seeking solutions to drive-
down their facilities energy footprint without enduring
the expense and disruption of installing a networked s .

automation system.
tambient Pd"

Tambient answers this need with the SmartSpace Sk ¥ ol

Controller that provides for manual and automatic B T o er
occupancy response switching of 120V receptacle e e
power circuits for controlling tambient plug-and-play -y S O s v

luminaires. Tambient Smart Space Controllers can also
switch and/or dim supplemental building integrated
lighting in response to tambient self-powered wireless
switches, occupancy sensors and photo sensors.

Tambient's SmartSpace Controllers communicate with Features
nearby low-voltage and/or wireless sensors to monitor = Lighting circuit control with dimming ballast
workstation occupancy, and they communicate control output

wirelessly with each other. This eliminates much of the
wiring normally required for multi-zone distributed
control. This translates into quick installations with less
disruption to occupants and simplified building
infrastructures allowing facilities to accelerate retrofit
schedules reduce embodied energy.

Embedded Switch Click configuration for fast and
easy commissioning

Occupancy based lighting controls with Auto-
ON/OFF ormanual ON, auto-OFF

Integrated day-light harvesting control

124 4 0

: : Listens for tambient battery-free  wall
The SmartSpace Controllers have Switch Click switches, photo sensors and occupancy

technology which allows installers and facility sensors
operators to manage configuration settings without

any tools reducing call-backs and installation expense. biar:erossiswitchingtachnalogy-forlang relay

life

Easy installation on electrical junction boxes
with %"mounting nipple

All tambient's wall switches and sensors are developed
entirely on EnOcean technology making them battery-
free. By harvesting energy from the surrounding
environment for power, these battery-free devices
eliminate the maintenance burden of replacing and
disposing of batteries.

Broadcasts controller status to BMS gateways

144 0 0

Doubles asatelegramrepeater

tambient

Green in any color*
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HWREN-E20C-0A

EnOcean Equipment Profiles - remote devices supported
Wiring Diagram

EEP: 05-02-02 Light and Blinds Control - US/Canada application
EEP: 07-06-02 Light Sensor [range 0 - 1024 lux]

??TC\’,WN J ’RFD_\ EEP: 07-07-01 Occupancy Sensor

J Yellow
Lk _E: \ e Hardware Specifications
WHIE < = =18 Power Supply 120/277 VAC, 60Hz
it - Ballast Power Consumption 4.25 W max. full load
'-L'B‘Z‘B‘- e Power Qutput 24 VDC @ 35 mA

Input Optically Isolated 24VDC input
Outputs N.O. Relay rating 20A@120 or 277 VAC

Dimensional Drawing 0-10 VDC @ 25mA maximum, sinking current only
Inputs LEARN and CLEAR buttons for sensor assignment

88.5 Communications 315 MHz EnOcean radio with whip antenna

Mechanical Specifications
Operating Temperature 14° Fto 113° F {-10° Cto 45° C)

Relative Humidity 5% to 95% RH {non-condensing)
Weight 13.5 0z. {385 gms.)
Dimensions 3.5"x19"x1.9" {88 mm x 48 mm x 48 mm)
Mounting %" nipple
Block Diagram Agency Listing and Compliance
Safety ETL Recognized Component 3188207 €'|'b
|_| Nl Conforms to UL Standard 508 = LigTeo =
T Certified to CAN/CSA Std. €22.2 No.14 Intertek
H 24vDC
A Supply UL 2043 Plenum rated
I Radio Frequency FCC Part 15.231 - Remote Control Transmitter c
. Ho-1ov[>-» IC RSS-210
EnOcean
CLEAR :
—P{ Radio -
OCE. H Relay == |
t b- t The Lighting Quotient
ambpien 114 Boston Post Road, West Haven, Connecticut 06516, USA
Green in any color* Voice 203.931.4455 Fax 203.931.4464 thelightingquotient.com

No Wires. No Batteries. No Limits.
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APPENDIX B | LANDSCAPE

The following pages include all landscape plans and details.
Materials and landscape planning are noted as well as dimensions
of seating elements within the space.
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TITLE: EXTERIOR GATHERING SPACE
A2-3

DATE: 7—APRIL—-2011

SCALE: NTS

DRAWN BY: ALYSON LARIMER
PENN STATE AE SENIOR THESIS

MTLE: LARGE SEATING DETAIL
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APPENDIX C | ELECTRICAL

The following pages include all ballast and driver specification

sheets in order of the luminaire equipment schedule found in

Appendix A. Some ballasts were used for multiple fixtures but
were not inserted twice.
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GE
Lighting

GENERAL CHARACTERISTICS

Application 2or1-F54T5HO 120 to 277
UltraStart PRS Hight Temp F
Can

Category Linear Fluorescent
Ballast Type Electronic - Program / Rapid
99651 - GE254MVPS90-F Starting Method g:nrammed start
GE LFL UltraStart® Electronic Program / Rapid Start Ballast Lamp &nrin 9 P arg" ol
« High Efficiency T5 ballast with Continuous Cathode Cutout Technology Line Voltage Regulation (+/-) 10 %
« Lower Maintenance Costs with Parallel Lamp Operation Case Temperature 90 °C(194 °F)
+ Fast Starting Time <700ms Ballast Factor Normal
« Multi-Voltage technology means a single ballast handles voltage from 108V to 305V Power Factor Correction Active
« Auto-Restart withstands temporary losses in power without the need to cycle power Sound Rating A (20-24 decibels)
*UltraCool ™ Operation 90C case rating Enclosure Type Metal

« Anti-Striation Control for better light quality, with no striations.

Additional Info Auto-restart/End of Life

PRODUCT INFORMATION

Protection (EOL)/Thermally
protected/Universal voltage

Product Code 99651

Description GE254MVPS90-F
Standard Package Case

Standard Package GTIN 10043168996515
Standard Package Quantity 10

Sales Unit
No Of Items Per Sales Unit

Standard Pack
1

No Of Items Per Standard 10
Package
UPC 043168996518
DIMENSIONS
Case dimensions
Length (L) 11.8 in(298.45 mm)
Width (W) 1.7 in(43.18 mm)
Height (H) 1.2 in(30.48 mm)
e Mounting dimensions
White 2 Mount Length (M) 11.1 in(282.96 mm)
Ppmm— -y ) Mount Slots (MS) 0.2 in(6.35 mm)
ofmen] 2 | Weight 1.85 Ib
Ground Exit Type Side
WP Cuwnct Bant wih koo et hard Remote Mounting Distance 8 ft
= Remote Mounting Wire Gauge 18 AWG
Lead lengths  Qty Exit Length (x 1 in.)
Black 1 Left/Right 25.0 (635mm)
Blue 2 Left/Right 34.0 (864mm)
Green 1 Left/Right 3.5 (89mm)
Red 2 Left/Right 34.0 (864mm)
White 1 Left/Right 25.0 (635mm)
Yellow 1 Left/Right 45.0 (1143mm)
Yellow 2 Left/Right 45 (1143mm)

ELECTRICAL CHARACTERISTICS
Supply Current Frequency 50 Hz/60 Hz

SAFETY & PERFORMANCE
« CSA

* FCC - CLASS A Non-Consumer

* UL Class P

« UL Listed

« UL Type 1 Qutdoor

* UL Type CC

« UL Type HL

* RoHs Compliant

+ Meets ANSI Standard C82.11-Cons 2002

+ Meets ANSI Standard C62.41-1991

+ High Temperature Rated: Suitable for high temperature applications

+ 70C max case temp 5 yr waranty or 90C max case temp 3 yr wamranty

SPECIFICATIONS BY LAMP & WATTAGE

Lamp # of Lamps Line Volts System Nom. Line System Ballast Power Crest Factor THD% (<=) Min. Starting

Watts Current Ballast Efficacy Factor% (>=)(<=) Temp (°F/°C)
Factor Factor

FT55W/4P 1 120 67 0.56 A 1.04 1.55 99 1.6 6 50 /-15

FT55W/4P 2 120 106 0.89 A 0.86 0.81 99 1% 9 5.0 /-15

FT55W/4P 1 277 67 025 A 1.04 159 97 1.6 6 5.0 /-15

FT55W/4P 2 277 105 039 A 0.86 0.82 98 17 T 5.0 /-15

FT50W/4P 1 120 72 061 A 1.21 1.68 99 1.6 ) 5.0 /-15

FT50W/4P 1 277 72 027 A 1.21 1.68 97 1.6 7 5.0 /-15

For additional information, visit www.gelighting.com Page 1
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FTSOW/4P
FTS0W/4P
FT39W/4P
FT39W/4P
FT39W/4P
FT39W/4P
FC12TSHO
FC12T5HO
FC12TS5HO
FC12TSHO
F58T8
F58T8
F58T8
F58T8
F54T5/WM
F54T5/WM
FS4TS/AWM
FS4TSAWVM
F54T5HO
FS4T5HO
F54T5MHO
F54T5MHO
F54T5/47W
F54T5/47TW
FS4TS5/47TW
F54T5/47TW

NN AN 2aANaSN2SN=2NDNNNN= 2NN =2 2NN

WARRANTY INFORMATION

120
277
120
277
120
277
120
277
120
277
120
120
277
277
277
277
120
120
120
277
120
277
120
277
120
277

117
115
51
51
85
84
69
69
111
109
106
65
104
65
107
66
109
66
71
71
116
114
64
63
105
103

o
e
>>>>>>>>>

1.05
1.05
1.29
1.28
117
1.17
1.04
1.04
0.90
0.90
0.95
1.09
0.95
1.09
1.00
1.12
1.00
112
1.11
1.1
1.00
1.00
1.10
1.10
1.00
1.00

0.90
0.9
253
251
1.38
1.39
1.51
1.51
0.81
0.83
0.90
1.68
0.91
1.68
0.93
1.70
0.92
1.70
1.56
1.56
0.86
0.88
NaN
1.75
0.95
0.97

99
98
99
96
99
98
99
97
99
98
99
99
98
97
97
97
99
99
99
97
99
98
99
99
97
97

NONOE=2NBENONEN=NONNND®E NS ©—=

o

(=}

o

GE Lighting warrants to the purchaser that each ballast will be free from defects in matenal or workmanship for period as defined in the attached documents from the date of manufacture when property

installed and under normal conditions of use

Apr 5, 2011 2:33:59 AM

For additional information, visit www.gelighting.com

Page 2
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ADVANCE LED-120A-0012V-21-F
Brand Name | XITANIUM
Driver Type | Electronic
Input Voltage | 120
Electrical Specifications Input Frequency | 50/60Hz
RoHS | No
Status | Active
Max. Operating Input Max.
Output Output Output Temp. Current Input Inrush Max. Min. Surge
Power Voftage Current Range at 120V Power Current THD Power Protection Weight P
W) v A CHC) (A) W (Aulps) &) Factor () (Lbs) Rating
-40°~[40°F
25 2.8-12.0 2.1 (-40~60°C) 0.25 30.5 - 20 0.9 2.0 0.6/1275 P20
Wiring Diagram Enclosure
INPUT
BLACKAND
WHITE(NEUTRAL
LED
GREEN (GROUND) DRIVER
WAGOCONNECTOR WA GO CONNECTOR
Input is Wago 3-position wire trap connector — use
18AWG solid or tinned stranded. ~
Qutputis Wago 4-pin wire trap connector —use =
20AWG solid or finned stranded.
in. (mm)
Standard Lead Length Case Length |  3.30 (83)
in. | cm. Case Width | 3.06 (77)
Black Case Height | 1.34 (33.7)
White Mounting
Blue Length 23l (24
Red Mounting Width | 2.67 (67.4)
Green Overall Length | 3.29 (83)
Violet
Maximum Wiring Distance {(at full load)
Wire Size (AWG) Distance (feet)
26 3
24 4
22 7
20 11
18 18
16 28 ®
B = A\ PG
12 70 c us
10 119
UL Class 2 7310_S-000
E220165 3426-32

Revised 10/19/2009

PHILIPS LIGHTING ELECTRONICS N.A.
10275 WEST HIGGINS ROAD - ROSEMONT, IL 60018
Tel: 800-322-2086 - Fax: 888-423-1882 - www .philips.com/advance
Customer Support/Technical Service: 800-372-3331 - OEM Support: 866-915-5886
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PHILIPS
ADVANCE LED-120A-0012V-21-F

Brand Name | XITANIUM
Driver Type | Electronic
Input Voltage | 120
Input Frequency | 50/60Hz
RoHS | No
Status | Active

Installation & Application Notes:

Section | — Physical Characteristics

1.1
1.2
1.3

LED Driver shall be installed inside an electrical enclosure.
Wiring inside electrical enclosure shall comply with 600V/105°C rating or higher.
Housing is made of UL94-V0 flame retardant plastic. White color.

Section Il — Performance

LED Driver is UL Class 2 power unit as per ULI310. It is also listed in the UL Sign Accessory Manual.

LED Driver is certified by UL for use in a dry location.

LED Driver has Class A sound rating.

LED Driver tolerates sustained open circuit and short circuit output conditions without damage.

LED Driver maximum allowable case temperature is 85°C — see product label for measurement location.
LED Driver complies with FCC rules and regulations, as per Title 47 CFR Part 15 Non-Consumer (Class A)
for EMIIRFI (conducted and radiated) at full load.

Section III — UL Conditions of Acceptability (File E220165)

When installed in the end product, consideration shall be given to the following:

3.1 This component has been judged on the basis of the required spacings in the Standard for Class 2 Power
Units, UL 1310, Fourth Edition, which would cover the component itself if submitted for Listing.

3.2 The supply terminals and connectors are suitable for factory wiring only of solid or tinned stranded No. 18
AWG conductors.

3.3 The equipment was submitted and tested for a maximum manufacturer's recommended ambient (Tmra) of
40°C.

3.4 Leakage current measurements shall be performed when more than four LED drivers are used in the
equipment or when the LED driver is used in combination with other equipment in the end-use product.

3.5 The drivers are intended for installation inside an electrical enclosure.

3.6 The ground connection is not suitable as the equipment ground for a sign. Separate provision for sign
grounding must be provided.

3.7 The driver is suitable for dry location use.

Revised 10/19/2009

PHILIPS LIGHTING ELECTRONICS N.A.
10275 WEST HIGGINS ROAD - ROSEMONT, IL 60018
Tel: 800-322-2086 - Fax: 888-423-1882 - www.philips.com/advance
Customer Support/Technical Service: 800-372-3331 - OEM Support: 866-915-5886
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GE
Lighting
97608 - F26DBX/835/ECO

GE Ecolux® Biax® T4 - Facilities; Retail Display; Hospitality; Office;
Restaurant; Warehouse

gHigh Color Rendering

Not Available

Energy
Savings

For additional information, visit www.gelighting.com

GENERAL CHARACTERISTICS

Lamp Type Compact Fluorescent - Plug-
In

Bulb T4

Base G24d-3

Rated Life 10000 hrs

Starting Temperature -9 °C (16 °F)

Cathode Resistance 2.7 Ohm

LEED-EB MR Credit

Additional Info
Primary Application

274 picograms Hg per mean
lumen hour

TCLP compliant
Facilities;Retail

Display;Hospitality;Office;Restaurant; Wi

PHOTOMETRIC CHARACTERISTICS

Initial Lumens
Mean Lumens

Nominal Initial Lumens per Watt

Color Temperature
Color Rendering Index (CRI)

1710
1460
65
3500 K
82

ELECTRICAL CHARACTERISTICS

Wattage

Voltage

Open Circuit Voltage Across
Starter

Lamp Current

Current Crest Factor

Supply Current Frequency

DIMENSIONS

Maximum Overall Length
(MOL)

Nominal Length

Base Face to Top of Lamp

PRODUCT INFORMATION
Product Code

Description

ANSI Code

Standard Package
Standard Package GTIN
Standard Package Quantity
Sales Unit

No Of Items Per Sales Unit
No Of Items Per Standard
Package

UPC

26
106
198 V

0.325 A
1.7
60 Hz

6.6700 in(169.4 mm)

6.700 in(170.2 mm)
5.790 in(147.1 mm)

97608
F26DBX/835/ECO
60901-1EC-0526-2
BUNDLE

50
Unit
1

50

043168976084

Page 1
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CAUTIONS & WARNINGS

Caution

GRAPHS & CHARTS

Spectral Power Distribution

g & & ¥

Radiant Power (uWW/Snm/lumens)
3

0
0 HJO 400 450 500 550 600 650 700 750
Wavelength (nm)

NOTES
« Based on 60Hz reference circuit
« Fluorescent lamp lumens decline during life

Apr 5, 2011 2:36:24 AM

For additional information, visit www.gelighting.com Page 2
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PHILIPS
ADVANCE LED-120A-1400C-24-F

Brand Name | XITANIUM
Driver Type | Electronic
Input Voltage | 120
Electrical Specifications Input Frequency | 50/60Hz
RoHS | No
Status | Active

Max. Operating Input Max.
Output Output Output Temp. Current Input Inrush Max. Min. Surge
Power Voftage Current Range at 120V Power Current THD Power Protection Weight P
) ) ) CFC) ) & | @upy | (9 | Factor (V) (tbs) | Rating
-40°~140°F
34 2.8~24.0 1.4 (-40~60°C) 0.35 42 - 20 0.9 2.0 0.6/275 1P20
Wiring Diagram Enclosure
INPUT
BUACKAING
WHITE (NEUTRAL
LED
GREEN (GROUND) DRIVER
WAGOCONNECTOR WA GO CONNECTOR

Input is Wago 3-position wire trap connector — use - N
18AWG solid or tinned stranded. ; : ~
Qutputis Wago 4-pin wire trap connector —use =
20AWG solid or finned stranded. -

in. (mm)
Standard Lead Length Case Length | 3.30(83)
in. | cm. Case Width | 3.06 (77)
Black Case Height | 1.34 (33.7)
White Mounting Length | 2.91 (73.4)
Blue Mounting Width | 2.67 (67.4)
Red Overall Length | 3.29 (83)
Green
Violet

Maximum Wiring Distance {(at full load)

Wire Size (AWG) Distance (feet)

26 4

24 7

22 11

20 17

18 27

16 43 2

12 105 c us c us
10 179

UL Ciass 2 7310_S-000
E220165 3426-32

Revised 09/15/2009
PHILIPS LIGHTING ELECTRONICS N.A.
10275 WEST HIGGINS ROAD - ROSEMONT, IL 60018
Tel: 800-322-2086 - Fax: 888-423-1882 - www .philips.com/advance
Customer Support/Technical Service: 800-372-3331 - OEM Support: 866-915-5886
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PHILIPS
ADVANCE LED-120A-1400C-24-F

Brand Name | XITANIUM
Driver Type | Electronic
Input Voltage | 120
Input Frequency | 50/60Hz
RoHS | No
Status | Active

Installation & Application Notes:

Section | — Physical Characteristics

1.1
1.2
1.3

LED Driver shall be installed inside an electrical enclosure.
Wiring inside electrical enclosure shall comply with 600V/105°C rating or higher.
Housing is made of UL94-V0 flame retardant plastic. White color.

Section Il — Performance

LED Driver is UL Class 2 power unit as per ULI310. It is also listed in the UL Sign Accessory Manual.

LED Driver is certified by UL for use in a dry location.

LED Driver has Class A sound rating.

LED Driver tolerates sustained open circuit and short circuit output conditions without damage.

LED Driver maximum allowable case temperature is 85°C — see product label for measurement location.
LED Driver complies with FCC rules and regulations, as per Title 47 CFR Part 15 Non-Consumer (Class A)
for EMIIRFI (conducted and radiated) at full load.

Section III — UL Conditions of Acceptability (File E220165)

When installed in the end product, consideration shall be given to the following:

3.1 This component has been judged on the basis of the required spacings in the Standard for Class 2 Power
Units, UL 1310, Fourth Edition, which would cover the component itself if submitted for Listing.

3.2 The supply terminals and connectors are suitable for factory wiring only of solid or tinned stranded No. 18
AWG conductors.

3.3 The equipment was submitted and tested for a maximum manufacturer's recommended ambient (Tmra) of
40°C.

3.4 Leakage current measurements shall be performed when more than four LED drivers are used in the
equipment or when the LED driver is used in combination with other equipment in the end-use product.

3.5 The drivers are intended for installation inside an electrical enclosure.

3.6 The ground connection is not suitable as the equipment ground for a sign. Separate provision for sign
grounding must be provided.

3.7 The driver is suitable for dry location use.

Revised 09/15/2009

PHILIPS LIGHTING ELECTRONICS N.A.
10275 WEST HIGGINS ROAD - ROSEMONT, IL 60018
Tel: 800-322-2086 - Fax: 888-423-1882 - www.philips.com/advance
Customer Support/Technical Service: 800-372-3331 - OEM Support: 866-915-5886
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WHITE (NEITRA L)
WA GO CONNECTOR

LED
DRIVER

TEGATIVE)
TYCO CONNECTOR

Input is WAGO 2-position wire trap connector —
use 18AWG solid or tinned stranded.

Qutput is Tyco 2mm AMP CT connector (292132-
2) —recommend harmess 1365323-1 (supplied via
Future Lighting Solutions, 1-888-589-3662)

Standard Lead Length

in. | cm.
Black
White
Blue
Red
GCreen
Violet
Maximum Wiring Distance {at full load)
Wire Size (AWG) | Distance
(feet)
26 16
24 26
22 43
20 &8
18 108
16 170
14 275
12 420
10 714

PHILIPS
ADVVANCE LED-120A-0350C-33-F
Brand Name | XITANIUM
Driver Type | Electronic
Input Voltage | 120
Electrical Specifications Input Frequency | 50/60Hz
RoHS | No
Status | Active
Max. Operating Input Max.
Output Output Output Temp. Current Input Inrush Max. Min. Surge
Power Voftage Current Range at 120V Power Current THD Power Protection Weight P
W) v A CHC) (A) W (Aulps) &) Factor () (Lbs) Rating
40°~140°F
2 2.8-33.0 0.35 (-40~60°C) 0.3 15.0 - 20 0.9 2.0 0.15/70 P20
Wiring Diagram Enclosure
INPUT OUTPUT
BLACK (LINE) (PO STIVE)

= N
¥
L
in. (mm)
Case Length | 4.33 (109)
Case Width | 1.20(30)
Case Height | 0.87 (22)
Mounting Length | 4.76 (120)
Mounting Width 0 (0)
Overall Length | 5.24 (132)

Revised 12/16/2010

Tel: 800-322-2086 - Fax: 888-423-1882 - www .philips.com/advance

N €

UL Class 2

E22

0165

PHILIPS LIGHTING ELECTRONICS N.A.
10275 WEST HIGGINS ROAD - ROSEMONT, IL 60018

7310_S-000
3426-32

Customer Support/Technical Service: 800-372-3331 - OEM Support: 866-915-5886
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PHILIPS

ADVANCE LED-120A-0350C-33-F

Brand Name | XITANIUM
Driver Type | Electronic
Input Voltage | 120
Input Frequency | 50/60Hz
RoHS | No
Status | Active

Installation & Application Notes:

Section | — Physical Characteristics

1.1
1.2
1.3

LED Driver shall be installed inside an electrical enclosure.
Wiring inside electrical enclosure shall comply with 600V/105°C rating or higher.
Housing is made of UL94-V0 flame retardant plastic. White color.

Section Il — Performance

LED Driver is UL Class 2 power unit as per ULI310. It is also listed in the UL Sign Accessory Manual.

LED Driver is certified by UL for use in a dry location.

LED Driver has Class A sound rating.

LED Driver tolerates sustained open circuit and short circuit output conditions without damage.

LED Driver maximum allowable case temperature is 85°C — see product label for measurement location.
LED Driver complies with FCC rules and regulations, as per Title 47 CFR Part 15 Non-Consumer (Class A)
for EMIIRFI (conducted and radiated) at full load.

Section III — UL Conditions of Acceptability (File E220165)

When installed in the end product, consideration shall be given to the following:

3.1 This component has been judged on the basis of the required spacings in the Standard for Class 2 Power
Units, UL 1310, Fourth Edition, which would cover the component itself if submitted for Listing.

3.2 The supply terminals and connectors are suitable for factory wiring only of solid or tinned stranded No.
18 AWG conductors.

3.3 The equipment was submitted and tested for a maximum manufacturer's recommended ambient (Tmra) of
25°C.

3.4 This unit is provided with a Class 105(A) insulation system. A temperature test is required when the unit is
installed within an electrical enclosure or raceway.

3.5 Leakage current measurements shall be performed when more than four LED drivers are used in the
equipment or when the LED driver is used in combination with other equipment in the end-use product.

3.6 The unit is intended for installation inside an electrical enclosure.

Revised 12/16/2010

PHILIPS LIGHTING ELECTRONICS N.A.
10275 WEST HIGGINS ROAD - ROSEMONT, IL 60018
Tel: 800-322-2086 - Fax: 888-423-1882 - www.philips.com/advance
Customer Support/Technical Service: 800-372-3331 - OEM Support: 866-915-5886
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GE
Lighting

74116 - GEMH39-MC-120

GE HID UltraMax™ eHID Electronic Low Frequency Ballast

« Light-weight, Low Profile Housing

« Superior low frequency square wave freq y design imizes per
lamps.

« Ultra slim can size for fixture design flexibility

and life of ceramic metal halide

N

H

.
— T

w L
— \
Slock ‘—Brm—u‘{
e, oW |

| BALLAST | ooy

SPECIFICATIONS BY LAMP & LINE VOLTAGE

GENERAL CHARACTERISTICS

Application

Category

Ballast Type

Line Voltage Regulation (+/-)
Ambient Temperature (MAX)
Case Temperature

Ballast Factor

Sound Rating

Enclosure Type

Distance to Lamp

Additional Info

PRODUCT INFORMATION

Product Code

Description

Standard Package
Standard Package GTIN
Standard Package Quantity
Sales Unit

No Of Items Per Sales Unit
No Of Items Per Standard
Package

UPC

DIMENSIONS
Case dimensions
Length (L)
Width (W)
Height (H)
Mounting dimensions
Weight
Exit Type
Remote Mounting Distance
Remote Mounting Wire Gauge

Lead lengths  Qty
White 1
Red 1
Brown 1
Black 4

1- 39W M 130 120V Micro
Electronic HID

High Intensity Discharge
Electronic - Low Frequency
10 %

55 °C(13 °C)

80 °C(176 °F)

Normal-High (1.0)

A (20-24 decibels)

Plastic

8 ft

End of Life Protection (EOL)/
Thermally protected

74116
GEMH39-MC-120
Case
10043168741160
10

Case

1

10

043168741163

3.0 in(75.95 mm)
1.3 in(33.02 mm)
1.1 in(27.94 mm)

0.38 b

Side

8 ft

18 AWG

Exit Length (x 1in.)
Left 6 (152mm)
Left 6 (152mm)
Left 6 (152mm)
Left 6 (152mm)

ELECTRICAL CHARACTERISTICS

Lamp Operating Frequency

133 Hz

SAFETY & PERFORMANCE

« cUL Listed

+ UL Listed

* RoHs Compliant

+ ANSI - C82.14-2006

+ UL94V0 Flame Retardant

« Short Circuit Protection

* Inherent Thermal Protection

Lamp #of Specifications System Nominal Ballast Ballast Max.Input Starting Open  Drop Out Power Min.starting Fuse UL bench

Lamps by Line Wattage Current Factor Efficiency Current Current Circuit Voltage factor temperature rating top rise
Voltage Voltage
M130 1 120 43.0 1 0.907 0.39A 4000V 96V 0.99 0.0°F 1112
CAUTIONS & WARNINGS
Caution
NOTES
+ Not designed for r d

+ 150C rated lead wires
+ Short Circuit Protection
« Do not connect Brown or Red wires to ground

WARRANTY INFORMATION

GE Lighting warrants to the purchaser that each ballast will be free from defects in material or workmanship for period as defined in the attached documents from the date of manufacture when propery
installed and under normal conditions of use.

Apr2,2011 1:32:07 AM
For additional information, visit www.gelighting.com Page 1
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ADVVANCE LED-UNIA-0700C-12-F
Brand Name | XITANIUM
Driver Type | Electronic
Input Voltage | 120~230V
. . . i F 50/60
Electrical Specifications PPUE T requency he
RoHS | Yes
Status | Active
Max. Operating Input Max.
Output Output Output Temp. Current Input Inrush Max. Min. Surge
Power Voftage Current Range at 120V Power Current THD Power Protection Weight P
W) v A CHC) (A) W (Aulpss) 2) Factor () (Lbs) Rating
14°~ [04°F
8.0 2.4-12 070 (10-40°C) 0.25 I5 - 20 05 - 0.13/60 P20
Wiring Diagram Enclosure
INPUT OUTPUT 66
BLACK RED (POSITIVE)
ne U0
LED
LED ARRAY
DRIER S
T Neutray T BLACK (NEGATIVE) T
I
Input and Output use lead-wires.
Lead-wires are 20AWG 80C/300V stranded
copper
Standard Lead Length
in. | cm. e )
Black [ 4 | 10 &
White
Blue
Red [ 4 10
Gray
Violet

Maximum Wiring Distance (at full load)

Wire Size Distance
(AWG) (feet)
26 8
24 13
22 21
20 34
18 54
16 85
14 137

CN us

UL Class 2
E215167

PHILIPS LIGHTING ELECTRONICS N.A.
10275 WEST HIGGINS ROAD - ROSEMONT, IL 60018
Tel: 800-322-2086 - Fax: 888-423-1882 - www .philips.com/advance
Customer Support/Technical Service: 800-372-3331 - OEM Support: 866-915-5886

Revised 06/15/2009
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PHILIPS
ADVANCE LED-UNIA-0700C-12-F

Brand Name | XITANIUM
Driver Type | Electronic
Input Voltage | 120~230V
Input Frequency | 50/60 hZ
RoHS | Yes
Status | Active

Installation & Application Notes:

Section | — Physical Characteristics

1.1
1.2

LED Driver shall be installed inside an electrical enclosure.
Wiring inside electrical enclosure shall comply with 600V/105°C rating or higher.

Section Il — Performance

2.1
2.2

LED Driver tolerates sustained open circuit and short circuit output conditions without damage.
LED Controller maximum allowable case temperature is 69°C.

Section Il — UL Conditions of Acceptability (File E215167)

3.1

3.2
3.3
34
3.5

3.6

3.7

3.8

When installed in the end product, consideration shall be given to the following:

This component has been judged on the basis of the required spacings in the Standard for Class 2 Power
Units, UL 1310, Par. 24.5 to Par. 24.9, UL840, Table 9.1 and the Canadian Standard for Power Supplies with
Extra-Low-VYoltage Class 2 outputs, CANICSA 22.2 No. 223-M?1, Table 2 and Table 3.

This power supply was intended for use in indoor use equipment only.

This transformer employs Class 105(a) insulation.

These components shall be installed in compliance with the enclosure and mounting requirements of the
ultimate application.

The input and output leads are minimum No. 20 AWG, rated 300V, 80°C. The suitability of input and
output connections shall be determined in each end use application.

The strain relief, mold stress relief distortion and impact tests have not been investigated. The flammability
of enclosure material under investigation is V-2. The suitability of the enclosure as uftimate enclosure shall
be determined in the end-use application.

The maximum temperature measured on enclosure surface was 69°C during the Temperature test. The
necessity of repeat Temperature Test shall be determined in each end-use application.

The necessity of repeated Leakage Current Test shall be determined in each end-use application.

Revised 06/15/2009
PHILIPS LIGHTING ELECTRONICS N.A.
10275 WEST HIGGINS ROAD - ROSEMONT, IL 60018
Tel: 800-322-2086 - Fax: 888-423-1882 - www.philips.com/advance
Customer Support/Technical Service: 800-372-3331 - OEM Support: 866-915-5886
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PHILIPS
ADVANCE LED-120A-0700C-24-F
Brand Name | XITANIUM
Driver Type | Electronic
Input Voltage | 120
Electrical Specifications Input Frequency | 50/60Hz
RoHS | No
Status | Active
Max. Operating Input Max.
Output Output Output Temp. Current Input Inrush Max. Min. Surge
Power Voltage Current Range at 120V Power | Current THD Power Protection | Weight IP
) ™ *) CFPO) *) W) | @Auus) | 9 | Factor | (V) (@bs) | Rating
-40°~140°F
17 2.8~24.0 0.7 (40~60°C) 0.18 21.5 20 0.9 2.0 0.15/70 P20
Wiring Diagram Enclosure
INPUT OUTPUT
BLACK (LINE) (POSTIVE)
DRIVER

WHITE (NEUTRAL)
WA GO CONNECTOR

NEGATIVE)

Standard Lead Length

Black

White

Blue

Red

Green

Violet

TYCO CONNECTOR

Input is WAGO 2-position wire trap connector — use
IBAWG solid or tinned stranded.
Output is Tyco 2mm AMP CT connector (292132-2) —
recommend harness 1365323-1 (supplied via Future

Lighting Solutions, |-888-589-3662)

Maximum Wiring Distance (at full load)

Wire Size (AWG) | Distance (feet)
26 8
24 13
22 21
20 34
18 54
16 85
14 137
12 210
10 357

Revised 07/15/2009

in. (mm)
Case Length | 4.33 (109)
Case Width 1.20 (30)
Case Height 0.87 (22)
Mounting Length | 4.76 (120)
Mounting Width 0(0)
Overall Length [ 5.24 (132)
AN, 6
H Us A
UL Class 2 7310_5-000
E220165 3426-32

PHILIPS LIGHTING ELECTRONICS N.A.
10275 WEST HIGGINS ROAD - ROSEMONT, IL 60018
Tel: 800-322-2086 - Fax: 888-423-1882 - www .philips.com/advance
Customer Support/Technical Service: 800-372-3331 - OEM Support: 866-915-5886
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PHILIPS
ADVANCE LED-120A-0700C-24-F

Brand Name | XITANIUM
Driver Type | Electronic
Input Voltage | 120
Input Frequency | 50/60Hz
RoHS | No
Status | Active

Installation & Application Notes:

Section | — Physical Characteristics

I LED Driver shall be installed inside an electrical enclosure,

1.2 Wiring inside electrical enclosure shall comply with 600V/105°C rating or higher.
1.3 Housing is made of UL94-V0 flame retardant plastic. White color.

Section Il — Performance

2.1 LED Driver is UL Class 2 power unit as per ULI310. It is also listed in the UL Sign Accessory Manual.

2.2 LED Driver is certified by UL for use in a dry location.

23 LED Driver has Class A sound rating.

24 LED Driver tolerates sustained open circuit and short circuit output conditions without damage.

2.5 LED Driver maximum allowable case temperature is 85°C — see product label for measurement location.

2.6 LED Driver complies with FCC rules and regulations, as per Title 47 CFR Part 15 Non-Consumer (Class A) for
EMI/RFI (conducted and radiated) at full load.

Section |l = UL Conditions of Acceptability (File E220165)
When installed in the end product, consideration shall be given to the following

3.1 This component has been judged on the basis of the required spacings in the Standard for Class 2 Power Units, UL
1310, Fourth Edition, which would cover the component itself if submitted for Listing.

32 The supply terminals and connectors are suitable for factory wiring only of solid or tinned stranded No. 18 AWG
conductors.

33 The equipment was submitted and tested for a maximum manufacturer's recommended ambient (Tmra) of 25°C.

34 This unit is provided with a Class 105(A) insulation system. A temperature test is required when the unit is installed
within an electrical enclosure or raceway.

35 Leakage current measurements shall be performed when more than four LED drivers are used in the equipment or
when the LED driver is used in combination with other equipment in the end-use product.

3.6 The unit is intended for installation inside an electrical enclosure.

Revised 07/15/2009

PHILIPS LIGHTING ELECTRONICS N.A.
10275 WEST HIGGINS ROAD - ROSEMONT, IL 60018
Tel: 800-322-2086 - Fax: 888-423-1882 - www.philips.com/advance
Customer Support/Technical Service: 800-372-3331 - OEM Support: 866-915-5886
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For 55W FT5 Lamps

Max/Min Full Light Output
Input Line Min.
No.of | Input |Starting ; Power | Ballast A Starting | . Wiring
Lamps| Volts | Method Ballast Family | Catalog Number ANSI Eactor THD % :::nre:)t Tenp Dim. Disam
(Watts) P (FIC)
FT55W/2GI1 | - 55W Long Twin Tube Lamp (PL-L55W, F55BX, FT55DL)
| 120-277 PS ROVR IDA-154 59/13 ] 0.20/0.03 10 0.50-0.22 50/10 D 588
2 120-277 PS ROVR IDA-2554 | 14/24 ] 0.50/0.03 |0 0.96-042 | 50/10 D 598
Ballasts utilizing poke-in connectors can accept wire gauge AWG 16-20
Some lamp manufacturers recommend burning in new famps 100 hours at full light output prior to dimming Consult larmp manufacturer
For 14W - 28W T5 Lamps
Max/Min Full Light Qutput
Input e Min.
No. of | Input |Starting = Power | Ballast & Starting Wiring
Lamps| Volts' | Method | B34 Fmily. || Catalog Mumber: | “yyey | pacee | THE% c::n"")‘ Temp | ®™ | Diagram
(Watts) (Aosps (FIC)
FI14T5 (14W)
\ 120-277 PS ROVR IDA-128-D* 19/6 1.00/0.03 10 0.15-007 | 50/10 D 558
2 120-277 PS ROVR 3 34/9 |.00/0.03 10 029-0.12 | 50/10 D 568
F21T5 (21W)
| 120-277 PS ROVR IDA-128-D* 25/6 |.00/0.03 10 0.20-0.09 50/10 D 558
2 120-277 PS ROVR IDA-2528-D* 49/10 |.00/0.03 10 042-0.18 50/10 D 568
F25T5 (28WI/ES)
| 120-277 PS ROVR IDA-128-D* 30/7  |1.00/00.3 10 025-0.1 50/10 D 558
2 120-277 PS ROVR IDA-2528-D* 59/12 }1.00/00.3 10 051-0.2| 50/10 D 568
F28T5 (28W)
| 120-277 PS ROVR |DA-128-D* 32/7 |.00/0.03 10 027-0.12 1 50/10 [B] 558
2 120-277 PS ROVR IDA-2528-D* 63712 1 1.00/0.03 10 057022 1 S0/10 D 568

Ballasts utiizing poke-n connectors can accept wire gauge AWG 16-20,

lamp rmanufacturers recommend burning in new lamps 100 hours at full light output prior to dimming Consult lamp manufacturer
sult factory for availability Current specifications are subject to change please contact your local sales representative for further details
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Dimensions

Wiring Diagrams
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Ballast Specification

Section | - Physical Characteristics

1.1 Ballast shall be physically interchangeable with standard
electromagnetic or standard electronic ballasts, where
applicable.

1.2 Ballast shall be available in a plastic/metal can or all metal
can construction to meet all plenum requirements.

1.3 Ballast shall be provided with poke-in wire trap connectors
or integral leads color coded per ANSI C82.11.

Section Il - Performance Requirements

2.1 Ballast shall be Programmed Start.

2.2 Ballast shall be provided with integral protection circuitry to
withstand connection of low voltage control leads to mains
power supply. In this event, ballast shall default to maximum
light output.

2.3 Ballast shall contain auto restart circuitry in order to restart
lamps without resetting power.

2.4 Ballast shall operate from 50/60Hz input source of 120V
or 277V with sustained variations of +/-10% (voltage and
frequency) with no damage to the ballast. IntelliVolt models
shall operate from 50/60Hz input source of 120V through
277V with sustained variations of +/-10% (voltage and
frequency) with no damage to the ballast.

2.5 Ballast shall be high frequency electronic type and operate
lamps at a frequency above 42kHz to avoid interference
with infrared devices and eliminate visible flicker.

2.6 Ballast shall have a Power Factor greater than 0.98 at full
light output and greater than 0.90 throughout the dimming
range for primary lamp.

2.7 Ballast shall have a minimum ballast factor of 1.00 at
maximum light output and 0.03 at minimum light output
for primary lamp.

2.8 Ballast shall provide for a Lamp Current Crest Factor of
1.7 or less throughout the dimming range in accordance
with lamp manufacturer recommendations.

2.9 Ballast input current shall have Total Harmonic Distortion
(THD) of less than 10% when operated at nominal line
voltage with primary lamp.

2.10 Ballast shall have a Class A sound rating.

2.11 Ballast shall have a minimum starting temperature of

10°C (50° F) for primary lamp.
2.12 Ballast shall provide Lamp EOL Protection Circuit for all T5,
T5/HO, and CFL lamps.

92010 Philips Lighting Electronics NA.,

p" I ll PS A Division of Phillps Electronics North America Corporation

All rights reserved.
Printed in the USA

Form No. EL-2230-E

2.13 Ballast shall control lamp light output from 100% - 3%
relative light output for T8 and CFL lamps and 100% - 1%
relative light output for T5/HO lamps.

2.14 Ballast shall ignite the lamps at any light output setting
without first going to another output setting.

2.15 Ballast shall tolerate sustained open circuit and short circuit
output conditions without damage.

Section lIl - Regulatory Requirements

3.1 Ballast shall not contain any Polychlorinated Biphenyl (PCB).

3.2 Ballast shall be Underwriters Laboratories (UL) listed,
Class P and Type 1 Outdoor; and Canadian Standards
Association (CSA) certified where applicable.

3.3 Ballast shall comply with ANSI C62.41 Category A for
Transient protection.

3.4 Ballast shall comply with ANSI C82.11 where applicable.

3.5 Ballast shall comply with the requirements of the Federal
Communications Commission (FCC) rules and regulations,
Title 47 CFR part 18, Non-Consumer (Class A) for EMI/RFI
{conducted and radiated).

Section IV - Other

4.1 Ballast shall be manufactured in a factory certified to I1SO
9002 Quality System Standards.

4.2 Ballast shall carrya ___limited warranty from date of
manufacture against defects in material or workmanship.
This warranty is conditioned upon operation at a maximum
case temperature of , among other items. (Go to our

website for up-to-date warranty information, www.philips.com/
advancewarranty).

4.3 Manufacturer shall have a twenty-year history of producing
electronic ballasts for the North American market.

4.4 Ballast shall be controlled by a Class 1 or Class 2 low voltage
DALI controller.

4.5 Ballast shall be Philips Advance part # or
approved equal.

Philips Lighting Electronics NA.

10275 West Higgins Road

Rosemont, IL 60018

Tel: 800-322-2086 Fax: 888-423-1882

Customer Support/Customer Care: 800-372-3331
OEM Suppork: 866-915-5886
www.philips.com/advance
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6 O_Watt D riVer Key Features Specifications

s [nlegrated dimming available Localion: Wet IP66 w/ enclosure
WITH DIMMING OPTION " p

10 PART#: DR6OMGD el ol : XA Voitege: 24v.DC
s Fnclosureis 1 It Power: 60w
WITHOUT DIMMING OPTION R BuitimwEing compartrient DR B ages - K10 SIS VAD
10 PART#: DREGMGND for easy installation Frequer 47 to 63 HZ
nt Tetnp: -30°C to +70°C
Dimming: Integrated Available
60w Max Run Length in Series Max Run Lengths in Parallel

i

. A 277 NOT AVAILABLE
12AWG ENCLOSURE REQUIRED

20-Watt Driver Key Featur.e‘.j o Specifications

\ a Small ef | Location: Dry
10 DADTH- Qoscne
= Light weight, low profile Oulput Voltage: 24v DC
s Short circull and overload Output Powey: 20w
lection Input Voltage: 120 to 240 VAC
= Low:power supply loss: Frequency: 50 to 80 HZ
mbient Tanp: -20°C to +50°C
Neight: .21 Ibs
Dimming: Yes w/ 25010XFDIM
20W Max Run Length in Series Max Run Lengths in Parallel
—
=
—
=
=
=]
in

REMOTE DISTANCE

o am  wieANG [ 277 NOT AVAILABLE |

AL\
fo Lighting 1100 Busch Phwy Butfalo Grove, IL 60089 T4 900 F 1 101 €lnfociolighting.com wiclighting.com C\\‘UUS
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