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Project Information

174,000 sq. ft.

8 stories total

$50 million building cost
constructed fall ‘08-summer ‘10

Project Team

Owner: Information withheld
Contractor: Balfour Beatty
Architect: Gensler

Lighting: HLB Lighting Design
MEP: GHT Limited

Structural: Thornton Tomasetti
and Abel Consulting Engineers

Architecture

The recently opened Hotel and Conference Center, on the outskirts of one of the country’s
most respected universities, embodies the notions of comfort and relaxation with
professionalism and academic success. Rich colors and woodwork dominate each of the
spaces alike, reminding one of the outdoors and the campus setting which provided
inspiration to the interior décor. The elegant inn houses 148 guest rooms, a lounge and
bar area, a restaurant, a ballroom, 24-hour fitness facility, and various meeting and
conference rooms in the convention center.

Lighting | Electrical

Using an array of different luminaires and light sources, the lighting maintains the hotel’s
elegance and sophistication. Fluorescent, halogen, metal halide, and LED lamps are all
utilized. Various decorative pendants, sconces, and chandeliers also help to enhance the
overall image and experience of the patrons. Electrically, a high voltage service and pad
mounted transformer is provided by the utility, feeding to the 3000A, 480Y/277V, 3
phase, 4 wire main switchboard. A generator producing 150 kW of continuous standby
power at 480Y/277V provides emergency power for lighting and life safety.

Mechanical

The mechanical system consists of fourteen roof top units on the conference center roof,
ranging from about 1200-5600 CFM. Two outdoor air units, sized at 6500 and 8600 CFM
respectively, are located on the roof of the hotel. The roof top units and outdoor air units
both provide gas heat. Two make-up air units designated for the kitchen and laundry
rooms provide fresh, supply air to these rooms. Nine out of eleven of the water source
heat pump units are used. Additionally, a cooling tower found directly outside of the
building is sized at 292 tons.

Structural

The structural system in the building is made up of load bearing metal panel walls, ideal
for modular or repetitious construction. The hotel portion of the building consists of
concrete columns varying in size and the conference center half has steel columns encased
in concrete. The floor system is 57 LW concrete with 2” steel deck. Concrete masonry is
used in the stairwells for lateral resistance.

ﬂa,[ey Darst lighting | electrical
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Executive Summary

The following report includes specific details concerning the work that was completed during the entire
spring 2011 semester for the AE Senior Thesis Capstone Project. It contains a brief background and
project description of the Hotel and Conference Center, a recently opened hotel on the outskirts of one of
Virginia’s finest universities.

For the lighting depth, four spaces were redesigned, including an exterior space, a circulation space, a
special purpose space, and a large work space. The new lighting design incorporates concepts regarding
the architect’s vision of bringing the exterior Virginia landscape indoors into every space. Using data and
information from the technical reports completed in the fall of 2010, a complete solution was specified for
each of the four types of rooms. Design criteria was set out for each space, lighting plans and mounting
details were completed, equipment was selected, calculations were done using lighting software, controls
were selected, and the overall performance of each system was evaluated.

The existing electrical design was then modified to meet the change in lighting design for each room.
Branch circuiting panels, feeders, and voltage drop was resized for each design. The short circuit was also
calculated for one electrical path. Two other depth topics were considered here as well, including an
analysis of aluminum versus copper feeders and whether or not a photovoltaic array should be
implemented for the building.

Two other separate breadths were completed per requirement of the program. As a part of the Ballroom’s
lighting design concept, daylight was brought into the Ballroom by the use of clerestories. With their
placement, two structural columns had to be moved. The column heights and framing was checked after
this move, too.

The proposed lighting design changes are not only aesthetically pleasing, but integrate the initial design
concepts and goals from start to finish. Energy efficiency, flexibility, and overall pleasing lighting design
generally drove the design from start to finish.
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Project Background

Construction on the $50 million dollar Hotel and Conference Center began in the fall of 2008 and
finished in the summer of 2010. The building recently opened and is an 8-story, 174,000 square foot
facility located on the outskirts of one of the country’s most respected universities in Virginia. Although
the exterior facade of the building does not boast any discrepancies from the architecture of the
university, the handsome interior spaces display the epitome of bringing the campus landscape
indoors. Rich colors and woodwork dominate each of the spaces alike, reminding one of the outdoors and
the campus setting which provided inspiration to the interior décor. The Hotel and Conference Center
provides a luxurious and warm atmosphere to all patrons, whether residing in the hotel or merely
attending a business or private event in the conference center. The elegant inn houses 148 guest rooms, a
lounge and bar area, a restaurant, ballroom, 24-hour fitness facility, and various meeting rooms in the
conference center. Hotel guests not only become immersed in the sophisticated atmosphere, but are
reminded of the spirit and vivacity of the university when visiting the facility.
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Building Statistics

Building name:
Location:
Occupancy type:
Size:

Number of stories:

Primary project team:

Owner:
Contractor:

Architect:
MEP Engineers:
Interior Designer:

Structural Engineers:

Civil Engineer:

Lighting Designer:
Landscape Architect:
Fire/Life-Safety Consultant:

Vertical Transportation:

AV/Acoustics/IT/Telecom/Security:

Dates of construction:
Cost information:
Project delivery method:

Hotel and Conference Center

Virginia, USA

Mixed use — Hotel (R-1) and Conference (A-3)
174,000 sq. ft.

7 stories above grade

1 parking level below grade

Information withheld
Balfour Beatty
http://www.balfourbeatty.com/
Gensler
http://www.gensler.com/

GHT Limited
http://www.ghtltd.com/

Gensler
http://www.gensler.com/
Thornton Tomasetti
http://www.thorntontomasetti.com/
Abel Consulting Engineers
http://www.acepa.net/
Christopher Consultants
http://www.ccl-eng.com/mainpeo.htm
Horton Lees Brogden Lighting Design
http://www.hlblighting.com/
ParkerRodriguez
http://parkerrodriguez.com/index.cfm
Schirmer Engineering
http://www.aonfpe.com/home.aspx
Lerch Bates & Associates
http://www.lerchbates.com/
Cerami & Associates
http://www.ceramiassociates.com/

Fall 2008 — Summer 2010

$50 million
GMP
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Architecture:

Design/functional components:

The recently opened Hotel and Conference Center, on the outskirts of one of the country’s most
respected universities, embodies the notions of comfort and relaxation with professionalism and
academic success. The Hotel and Conference Center provides a luxurious and warm atmosphere
to all patrons, whether residing in the hotel or merely attending a business or private event in the
conference center. Although the exterior facade of the facility does not boast any discrepancies
from the architecture of the university, the handsome interior spaces display the epitome of
bringing the campus landscape indoors. Rich colors and woodwork dominate each of the spaces
alike, reminding one of the outdoors and the campus setting which provided inspiration to the
interior décor. The elegant inn houses 148 guest rooms, a lounge and bar area, a restaurant,
ballroom, 24-hour fitness facility, and various meeting rooms in the conference center. Hotel
guests not only become immersed in the sophisticated atmosphere, but are reminded of the spirit
and vivacity of the university when visiting.

Codes: 2006 | Virginia Uniform Statewide Building Code (VUSBC)
2004 | Commonwealth of Virginia Construction and Professional
Services Manual (CPSM)
2005 | National Electrical Code (NFPA 70)
Zoning:
Historical requirements: There are no historical requirements for this area.

Building envelope:

The building facade is constructed of two different types of brick, mainly to differentiate between
the public first floor of the hotel and the private hotel room floors of the rest of the
building. Glazed aluminum windows and entrance ways line both the convention center and
hotel halves of the building. There are also metal canopies over the hotel and conference center

entryways.

The roofing consists of multiple-ply built-up roof membrane with thermal insulation.
Construction:

The development team of the Hotel and Conference Center was University Hotel Partners, LLC, a
joint venture between Balfour Beatty Construction and Concord Eastridge, Inc. Construction
began in the fall of 2008 and was completed in the summer of 2010. The total cost of the building
was $50 million, $42 million of that being a part of the construction budget (all hard costs). In
order to raise excitement and awareness of the university’s new hotel, hard hat tours were
frequently coordinated for the university’s administrators, donors, and local business leaders.
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Electrical:

A pad-mounted transformer owned by the utility company provides power for the Hotel and
Conference Center. The main switchboard delivers 3000A at 480Y/277V, 3PH, 4W, which feeds
to an 800A panel. This panel steps down the voltage and feeds panels and loads on each of the six
floors of the hotel tower. The main switchboard also distributes power to numerous pieces of
kitchen, laundry, and lighting equipment. A diesel generator producing 150kW of continuous
standby power at 480Y/277V provides back-up power for emergency lighting, the fire alarm
system, one of the building elevators at a time, the fire pump, and non-emergency power.

Lighting:

The Hotel and Conference Center in Virginia has a distinct, urbane atmosphere. It is seen
through the architecture and the finishes, but more importantly, the lighting. Through the use of
coves, branding walls, decorative luminaires, and accent lights, guests feel welcome and
relaxed. Halogen lamps are the main lamp-type used, enhancing the rich hues and finishes in the
building using warmer tones of light. Dimming systems are implemented into the public facilities
of the building. ASHRAE 9o0.1 lighting power density requirements and IESNA illuminance
recommendations were closely examined in each space. With the use of warm colored light on
the furniture, innovative ways to highlight signage and accentuate millwork, and decorative
fixtures, the Hotel and Conference Center promotes relaxation and elegance through its lighting
design.

Mechanical:

The mechanical system consists of fourteen roof top units on the conference center roof, ranging
from about 1200-5600 CFM, and two outdoor air units on the roof of the hotel tower, sized at
6500 and 8600 CFM. Both the roof top units and outdoor air units provide gas heat. Two make-
up air units are designated for the kitchen and laundry rooms, providing fresh, supply air. There
are eleven water source heat pump units but only nine are being used. Additionally, a cooling
tower found directly outside of the building is sized at 292 tons.

Structural:

The overall structure of the building is made up of load bearing and non-load bearing metal panel
walls, ideal for modular or repetitious construction. Lateral loads are handled utilizing concrete
shear walls. The hotel tower consists of concrete columns varying in size, whereas the conference
center half of the building has steel columns encased in concrete. The floor system is 5° LW
concrete with 2” steel deck.

Fire Protection:

Manual fire alarm stations are located at every entrance of the hotel tower and conference
center. There are also two per floor in the hotel tower. Speaker and strobe combination units are
common in most rooms of the conference center and first floor of the hotel, and there are typically
three per guest floor of the hotel as well. In case of emergencies in the hotel tower on the guest
floors, magnetic door hold open devices are installed in every elevator lobby. Fire alarm speakers
and system smoke detectors are typical in each guestroom. Photo-electric smoke detectors and
heat detectors are placed in the service elevator.
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Transportation:

The hotel tower of the Hotel and Conference Center has three elevators and two emergency
stairwells. Two of the elevators are for general public use and extend from the lower parking level
all the way to the seventh floor. The third elevator is used extensively as a service elevator for
employees.

Telecommunications:

A main telecommunications room is located in the conference center portion of the
building. There is also one telecommunications room per floor of the hotel tower. Voice and data
outlets are located on the walls of rooms, although in the more public areas (meeting rooms,
ballrooms, etc), they are mounted into the floor. Wall-mounted television outlets are in the
Lounge and in all guest rooms. Wireless internet is available in most rooms in the building,
including all of the conference center rooms, the lounge, and all of the guest rooms.

Security:

Security systems are very important in hotels. The Hotel and Conference Center implements both
an intercom entry and card reader entry into the lower level parking garage. Card readers are also
used for the guest elevators, hallways of the conference center, and guest rooms. Exterior
cameras are extensively used around the perimeter of the building, especially around the back-of-
house area.

Audiovisual Systems:

The use of audiovisual systems is only on the public first floor of the Hotel and Conference
Center. Recessed ceiling speakers are located throughout much of this floor, including the main
lobby, the Lounge, restaurant, and ballrooms and meeting rooms in the conference center. Both
button based and touch panel based control systems are utilized. The Ballroom uses recessed
ceiling projection screens, whereas the other typical meeting rooms generally use flat panel
displays or projectors. Microphone usage is also prevalent in the conference center portion of the
building.
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Lighting Depth

Introduction:

“Our concept is to blur the line between interior and exterior and to pull the outdoors indoors.”
-Gensler Architecture Group

The Hotel and Conference Center is located outside of one of Virginia’s most prestigious
universities. Situated in rural Virginia, the site includes dozens of beautiful cedar trees and
landscaping, common to the university as well. Through the use of colors and finishes, the
natural landscape has already physically been brought into the building. Deep olive greens, bright
oranges and reds, and rich gold hues all evoke the ideas of nature inside the building. Floor
finishes and architectural shelving units and millwork made from wood and quarry stone all
exhibit the natural wooded landscape. Effective lighting design in each space can help to enhance
the unique materials and finishes implemented, and further accentuate the interaction between
surfaces and light.

Integrating the idea of nature and the beautiful wooded landscape of the university into the
lighting design will complement the interior décor of the facility and tailor to the architect’s vision
for the building.

Four spaces will be analyzed and redesigned. These four spaces include:

Exterior facades of both the hotel and conference center, as well as the central courtyard
Main Lobby

Lounge

Ballroom

HwhE

New lighting designs in each space will focus on the architect’s concept of bringing Virginia’s
outdoor landscape indoors.

Lighting designs for each space will be designed to establish all important qualitative and

quantitative design criteria. IESNA recommendations and power density allowances from
ASHRAE Standard 90.1 will be acknowledged and met in each space.
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Exterior Space | Facade and Courtyard

Space Description:

As guests arrive at the Hotel and Conference Center, they will drive through an exterior courtyard with a
triangular shaped plaza. The facade of the Hotel and Conference Center is made up of two types of brick.
The public spaces of the building on the first floor all have a more decorative brick with accent bands,
while the rest of the hotel tower is clad in brick without accent bands. Precast cornices break up the tower
of the hotel into horizontal lines, accentuating the length of the building. Concrete panels beneath the 6’-
0” x 6’-8” windows enhance the height of the hotel tower. Glazed aluminum window walls wrap around
the first floor of the Hotel and Conference Center, allowing natural light into the public areas of the
building.

Activities | Tasks:

¢ Hotel and Conference Center entrance and drop-off
e Walking
e Sitting outside

Dimensions:

¢ Building Height:
o 71-7” to roof of Hotel Tower
o 21-0” to roof of Conference Center

¢ Length of Facade:
o 208-0” total length of front of Hotel
o 181-6” total length of front of Conference Center

e Area = approximately 19,000 sq. ft.
o Perimeter = approximately 970 ft.

Surface Materials:

e Brick

e Precast decorative frames with metal

e Spandrel panels and screen walls

¢ Glazed aluminum window walls (double pane, clear, Low-E insulating glazing with a
transmission value of 0.46)

e Metal entry canopies
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Exterior Plans:
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Figure 1: Outline of Building Facade
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Exterior Elevations:

Afonafans i1
-

-
122141 fE} w-r E@ E fE} r-r {11 w-r fE’ w-r @ w-r e wer @ oo @ e @

[T T 1 I L0

T.D.PWE
e 481 -T | |

| AT N A VA AR Wl Xl l|.

| | I -
E I { ! |
] - - 1 T i = = = T
: = - — e I 3

: = = = : — "~
=] =] = e ¥=

- / / = - S| S i | | |
—_— - - ..o T "j -

______ ey p— - —— =
E‘—T—“ juup npupepa e} I P A = =13
Y i o
EE::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: :::::::::::::::::::::’] 11

’

AUZUU ADY.TU
~

-0 70 -0 LR 3 -0 e D) w-r w1

i

Em]::

urr |pr
[

e
1

l [ lu'-l’ lt-a’ l [ lv-u’ l 0.3

i
]]]i"
:
m

—] —
£ B
1 B 2
= l :
= |

P 12L) 19K} (g-p 1PHI PG

Figure 6: East Elevation | Front Facade of Hotel Tower

Page 14 of 215



Hotel and Conference Center Haley Darst
AE Senior Thesis Final Report Lighting | Electrical

Design Criteria and Considerations:

General Lighting Concept:

Nature | Light as a Path

Guests of the Hotel and Conference Hotel
arrive at the building and drive around a
central courtyard located in front of the
facility. The central plaza is made up of
planters, benches, and even incorporates
walkways to encourage guest interaction with
the exterior space. The exterior facades of
both buildings include a variety of materials,
such as brick, glass, and metal canopies and
spandrel panels. Although the architectural
design does not differentiate itself much
from the rest of the university’s buildings,
through the use of light, the Hotel and

Confer.ence Center can stand alor}e as an iCON  gjoyre 7: Inspirational Image
reflecting the natural beauty of Virginia.

Inspiration of natural light for the exterior facade includes an image of a sunburst, shining
through the clouds. This image mirrors the concept of uplight and accentuating forms and
textures of the clouds, much like grazing brick on the exterior of the building. However, the
proposed lighting design of the exterior facade considers both light trespass and light pollution, as
to preserve the natural wooded landscape around the site. Minimal uplight is applied on the
middle tier of the hotel tower. Sconces along the first floor levels of the building graze light
upwards and downwards while still providing adequate light levels at the pedestrian level and
architecturally enhancing the textures of the facades. Most of the light on the exterior is at a
pedestrian level, promoting safety and a sense of welcoming onto the site. The metal canopy of
the hotel provides higher levels of light for guests to drive up to and gather their bags.
Orientation onto the site is also important to help guide guests to the main entrance of the
building. Canopy lighting illuminates the entrance area of the building as a focal point and
therefore signal to guests the main doors of the building.

Psychological Aspect:
When arriving at the Hotel and Conference Center, guests should feel welcomed as
they approach the building. The facade and exterior courtyard should feel inviting
and relaxing to guests.

Safety:

Guests need and want to feel safe and secure when staying at a hotel and lighting
plays a critical role in this. Having the walkways and parking lots well lit at night
will make guests feel safer about walking around outside. Lamps with good CRIs
will enable good color appearance and modeling of others.

Connection with Architecture:

The lighting design on the facade should enhance the architecture of the building.
The lighting should lead guests up to the front of the building. Having the Hotel and
Conference Center glow from within on the first floor also gives the building another
dimension as people drive by.
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Direct Glare:

Direct glare should be avoided at all costs. As guests approach the building in their
vehicles, any glare from luminaires could be dangerous to drivers and pedestrians.
Light levels should stay at a relatively uniform illuminance on the site as guests
make their way up the driveway, around the central plaza, and to the porte cochere.
Direct glare is also relevant in that fixtures should be properly placed so as to not
shine any light through the windows.

Horizontal Illuminance:

o Building Exteriors
-Entrances > Active: 5fc
-Prominent structures: 5fc

o Gardens
-General Lighting: 5:1 ratio
-Paths, Away From Building: 10:1 ratio
-Trees or Shrubbery, Emphasized: 3fc

Vertical Illuminance:

o Building Exteriors
-Entrances > Active: 3fc
-Prominent structures: 3fc

o Gardens
-General Lighting: 2:1 ratio
-Paths, Away From Building: 3:1 ratio
-Trees or Shrubbery, Emphasized: 3fc

Modeling of Faces or Objects:

When guests are outside walking to and from their cars late at night, they should be
able to make out other people’s facial features and the objects around them. This is
so guests feel safe and comfortable while walking outside at night. The use of lamps
with high CRIs will help achieve this.

Light Pollution and Light Trespass:

Because the Hotel and Conference Center is located near a major interstate and
university, light pollution and light trespass post potential threats. If lighting the
actual facade, minimizing the amount of uplight helps with light pollution.
Luminaires used should also be direct around the perimeter of the site so as to
reduce the effects of light trespass.

Power Density Allowance: ASHRAE 90.1.2007

o Tradable Surfaces > Building Grounds > Plaza Areas = 0.2W/SF

o Tradable Surfaces > Building Entrances and Exits > Main Entrances = 30W/LF of
door width; Other Entrances = 20W/LF

o Tradable Surfaces > Walkways = 1.0W/LF

o Tradable Surfaces > Roadways = 0.15W/LF

o Tradable Surfaces > Building Entrances > Canopies and Overhangs = 1.25W/SF

o Nontradable Surfaces > Building Facades > = 0.2W/SF for each illuminated wall
or surface or 5.0W/LF for each illuminated wall or surface length
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Lighting Plan — Refer to Appendix C
Mounting Details — Refer to Appendix C

Luminaire Equipment Schedule:

Tag | Luminaire Description
4 Low voltage Plexineon White 2X Series in 2800°K
for warmer light. Lengths vary for use in cove,
K1-3 ‘ under the toe kick in bar, and bar shelves. Outside

corner pieces also specified.

Recessed wide beam luminaire made of aluminium
T alloy, aluminium, and stainless steel. Reflector
Q ! made of anodized pure aluminum. Dust tight and
protection against water jets. (1) 42W CFL lamp
lamped horizontally.

Walk-over and drive-over luminaire recessed in
compacted surfaces, paths, and open areas for
pressure load up to 5000 kg. Made of aluminium
alloy, aluminum, and stainless steel, and contains
white safety glass. Dust tight and protection against
temporary immersion.

Clessidra urban column with 32W in (4) Xicato
LEDs. Powder coated polyester and highly resistant
to UV and oxidation. Surface mounted and suitable
for wet location. Finish color in anthracite gray.

Reese exterior sconce from Winona, with (1) F17T8
medium bi-pin lamp. UL listed and CUL approved
for wet location. Opal acrylic lens and custom
painted finish (gray).

Slim profile linear floodlight with a 120° flood
distribution for short throw applications, with 6
LEDs per foot and consuming 8W per foot. 2" low
profile body sealed for IP68 rating (dry, damp, wet
location) and mounted on an 8" cantilever.
Extruded and die cast aluminum housing.

Table 1: Condensed Lounge Luminaire Schedule

*The full Lighting Equipment Schedule can be found in Appendix A.
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Light Loss Factors:

Light Loss Factors

Tag Initial Mean LLD LDD BF Total
Lumens Lumens

Ki1-3 - - 0.70 0.90 1.0 0.63
Q 3200 2690 0.84 0.74 0.85 0.53
R 265 220 0.83 0.74 0.95 0.58
S - - 0.70 0.80 1.0 0.56
T 1325 1260 0.95 0.80 0.95 0.72
U - - 0.70 0.74 1.0 0.52

Table 2: Lobby Light Loss Factors

*Use of the new procedure to find LDD was used. As the new handbook does not address RSDD, it was not
calculated. According to the new handbook, a LEDs LLD is assumed to be 0.7. A 12 month cleaning interval and
“clean” environment was assumed. Any other LLFs not displayed are assumed to be 1.0.

Controls:

Luminaires located in the exterior plaza and on the fagade will be controlled via a time clock within the
main Lutron GRAFIK Eye System. The luminaires will be switched off during the day and the time clock
will turn them on at night. Please refer to Appendix C for more information.

Control Schedule
Tag Product Manufacturer Product/Catalog No. No. Description Location
Units

Main  wallstation  that
provides local access to the
lighting control system.
EQ-A | Viseo Wallstation |  Lutron GRAFIK OMX-VDC-LF L e oo e ol | (R srssg)
as the ability to change fade
and delay times in any area.
Includes a time clock.

Table 3: Control Schedule | Exterior

Performance Data and Preliminary Renderings:

Note: The calculations were done with all of the lights on and no daylight.

Exterior Entrance | Calculation Summary

Ground Vertical
Avg Illuminance 9.19 fc 2.4
Max Illuminance 13.4 fc 3.73
Min Illuminance 4.5 fc 0.83
Avg/Min 2.04 2.88
Max/Min 2.98 4.48
Criteria 5 fc 3 fc
Compliance? Yes Yes

Table 4: Calculation Summary of Exterior
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Figure 8: Illuminance Contours | Canopy

Figure 9: AGI32 Rendering of Exterior Space
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Figure 10: AGI32 Rendering of Exterior

Figure 11: AGI32 Rendering of Exterior
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Lighting Power Density:

ASHRAE Standard 90.1 | LPD Summary

Area Size Power Density Allowable Designed
Allowable Wattage Wattage
Facade (nontradable) 15043.83 sf 5.0 W/SF 75219 160
Other entrance (tradable) 6 ft 20 W/LF 120 38
Plaza (tradable) 175.5 ft 0.2 W/LF 35.1 0.15
Canopies and overhangs
(tradable) 347.5 sf 1.25 W/SF 434.375 282
Walkways (tradable) 704 ft 1.0 W/LF 704 370
Roadway (tradable) 620 ft 0.15 W/LF 93 0.03
Total Tradable
Watts 1386.5 690.2 ‘

Table 5: LPD Summary Tables | Exterior

Performance Summary:

The lighting design for the Exterior facade and entry courtyard addresses issues that are presented during
the nighttime hours. Minimal uplight from LED strips applied along tiers of brick emphasize the
verticality of the hotel tower, grazing the texture of the brick. Sconces mounted on linear post elements
along the first floor of the hotel glow with light, highlighting the architectural forms and providing
additional lighting for the walkways at a more human scale. Recessed compact fluorescent downlights in
the entry canopy help make the porte cochere stand out amongst patrons when arriving at the Hotel and
Conference Center, bringing attention the hotel’s entrance. LED light columns glow around the perimeter
of the outer walkway along the exterior portion of the site. Recessed in-ground LED uplights mark
parking spaces for patrons and hotel staff. LED strips mounted under the concrete benches in the central
courtyard lure patrons to the garden area at nighttime. At night, the Hotel and Conference Center glows
with light from within on the first floor, making the building appear more friendly and approachable.

As designed, the lighting design for this space complies with both the TESNA recommendations and

ASHRAE Standard 90.1 requirements. It is also successful in creating a nighttime presence and sense of
welcoming for the building that is aesthetically pleasing, safe, and effective.
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Circulation Space | Main Lobby

Space Description:

Upon arrival at the Hotel and Conference Center, the Main Lobby serves as a particularly important space
for guests and staff. Guests enter the main lobby through the vestibule and make their way to the front
desk and check-in area. There are also seating areas throughout the main lobby, providing relaxation for
guests and serving as waiting areas. These seating nooks are ideal for those waiting to enter either the
Restaurant or Lounge. Floor to ceiling windows provide daylight into the space during the day. The lobby
is filled with rich colors and finishes, complimenting the relaxing atmosphere.

Activities | Tasks:

e Check in at the front desk
e VDTs at the front desk for employees
¢ Lounging areas for guests
o Reading
o Socializing
o Waiting for entrance to the Restaurant or Lounge
¢ Elevator lobby
¢ Passing through to Conference Center

Dimensions:

Area: 4430 SF

Dimensions: Approximately 121’-6” x 36’-6”
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Surface Materials:

Ceiling Overall Ceiling P-12 Benjamin Vanilla Ice-Cream 0.87
Moore
Floor Lobby rugs inset into wood flooring C-3 -- -- 0.14
Porcelain tile with matte finish PT-1 Daltile Gold and Almond 0.37
Solid hardwood 0.56
Walls Wall covering WC- -- -- 0.95
1
Medite-FR wood paneling (48"x96")  WD- Interlam Inc 0.31
planks, with a membrane film finish 3
Base Solid hardwood finish with semi- WD- Danzer 0.03
open pore lacquer and 30% sheen 4 Specialty
finish Veneer
Reception Solid hardwood finish with semi- WD-  GCto provide 0.03
Desk open pore lacquer and 30% sheen 6
finish
Desk top is 12"x12" Interior Stone ST-2 Daltile G759-Golden 0.27
(Granite) with polished finish, 3/4" Crystal
thick and 1/16" max grout
Column 12"x12" Interior Stone (Natural ST-1 Daltile S$783-Golden Sun 0.37
Surrounds  Stone Collection), 1/2" to 1" thick
and Floor and 1/4" grout
Accents
Front Plastic laminate PL-8 Chemetal Brushed medium 0.14
entry bronze aluminum
signage
Woodwork Wood veneer, sliced andes cedar WD- Danzer 0.24
with semi-open pore lacquer 30% 1 Specialty
sheen Veneer
Hostess Wood veneer, sliced sapele with WD- Dooge 0.03
Stand semi-open pre lacquer 30% sheen 2 Veneers Inc

Table 6: Reflectance Values | Lobby
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Lobby Plans:

Lounge Entrance and
Waiting Area

Restaurant Entrance
and Waiting Area

Vestibule Area

Reception Desk Area

Transition Area to
Conference Center

Elevator Lobby

Figure 12: Lobby Plan
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Figure 5: Lobby Furniture Plan
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Design Criteria and Considerations:

General Lighting Concept:

Nature | Light as a Pathway

The source for inspiration for the
Lobby is of a mnatural wooded
landscape, illuminated with light from
above. Light cascades onto the
pathway of this trail, guiding people as
they make their way through the
woods. The Lobby of the Hotel and
Conference Center should also orient
and direct people to particular points
and pathways in the building like this
pathway does, and lighting can help
accomplish this.

Signage displays are seen in the lobby,
signaling to guests where different
Figure 14: Pathway of Light | Photo from Flicker areas of the hotel are located. The

main hotel sign and sign behind the
reception desk are backlit, while the sign for the restaurant is grazed with light. A cove over each
seating area makes the areas more relaxed as light will not directly be on the occupants. Small
decorative elements on tables provide task lighting to those wanting to relax and do work in the
seating areas. Keeping light on the walls and away from the occupants is generally wanted to
create a relaxing and much more intimate atmosphere. Artwork located on walls is accented
using fully adjustable track fixtures.

At the front desk, the light levels should be higher than the rest of the lobby. Modeling of faces
and objects is important at a front desk, especially when dealing with guests’ money. In any way,
illuminating people’s faces is important and is complete using downlights over the desk, so as not
to distract from the backlit sign behind the counter. Light grazes the surface of the desk to
enhance the wooden finish. Illuminating the desk with striplights for general task lighting is also
utilized for the staff’s day-to-day activities.

Psychological Aspect:
The Lobby is the space where guests develop their initial impression of the hotel.
Therefore, the lobby should create a warm and welcoming atmosphere. The Lobby
should also be relaxing for all of the guests, as they may be waiting to go into the
Restaurant or Lounge.

Appearance of Space and Luminaires:

Because the Lobby sets the tone for the rest of the Hotel and Conference Center, an
inviting ambiance is wanted. The lighting design should complement the wood
millwork and rich finishes and colors in the Lobby. Luminaire selections in the
Lobby contribute to maintaining a welcoming and relaxing atmosphere.

Color Appearance and Color Contrast:

The gold, taupe, chocolate brown, and off-white hues in the Lobby should be
enhanced by warm light. Lamps with warmer CCTs are specified to stimulate a
relaxing atmosphere by keeping light levels low and enhancing the richer colors.
Since the Lobby has distinct seating areas for guests, color appearance is important
for reading.
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Reflected Glare:

Because of the glossy surfaces of the reception desk and some of the table tops in the
reading areas, reflected glare could be a potential risk for guests. Transactions
between the receptionists and guests at the main desk involve money and paperwork
and reflected disability glare would be a distraction. Guests reading in the waiting
areas would also experience glare on the tables.

Modeling of Faces or Objects:

At the front desk, visual appearance of the receptionist and guests is imperative for
transactions to take place. In general, the light levels at the main desk will be higher
than the rest of the Lobby. Lamps with high CRIs (greater than 80) will generate
warm skin tones much more naturally and are utilized. Having the receptionist at
the front desk appear welcoming and friendly will in turn create happier guests
staying at the Hotel and Conference Center.

Daylighting Integration and Control:

Floor to ceiling glazing on the east facade of the Lobby provides the space with
plenty of daylight during the day in the summer months. However, in the winter,
the sun will not shine directly into the windows and the building may even lose heat
during this time. Integrating a dimming system in the Lobby would be ideal as to
provide energy savings during daylight hours. Having lower light levels during the
evening will help promote the relaxing and comforting atmosphere and mood of the
space. When the hotel is open but not as active, a dimming system can be utilized to
further decrease the light levels.

Direct Glare:

In a space with a relaxing atmosphere, decorative luminaires should not be the only
sources of light as they may appear “glary” to guests reading and relaxing in the
seating areas of the Lobby. Direct glare should be avoided at all costs as it will
make guests feel tense and will distract them from the rest of the space. Direct
glare in the entrance canopy should also be avoided as guests are entering from
outside and their eyes need to adjust to the light levels inside.

Light Distribution on Surfaces:

The Lobby can be split up into six distinct zones (see Figure 12) horizontally. Each
of these areas has its own purpose, and some overlap. The waiting areas for the
Lounge, Restaurant, and Reception Desk all have strong relationships with the
furniture present, so light levels can be more or less around furniture surface height.
In the Vestibule Area, Elevator Lobby, and Transition Corridor to the Conference
Center, getting to and from one spot to another is the most important task.
Therefore, the lighting on the floor and walls should help orient guests to their
designation. The Reception Desk’s main focal point is the actual desk itself and
should therefore act as such. In general, the Lobby should have non-uniform
lighting vertically as this promotes a more relaxing atmosphere.

Points of Interest:

The branding walls throughout the Lobby not only orient guests, but provide visual
interest because they are so large in size and dimension. By implementing back lit
glass, cove lighting, and grazing textures, the architectural details stand out to guests
and reveal and transform the space. Artwork on some of the walls is also accented.
The seating areas are also an important feature, dividing the Lobby into more
intimate spaces for conversation and reading.
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Luminances of Room Surfaces:

Finishes in the Lobby consist of expensive porcelain tile and custom millwork.
Consideration of the luxurious surfaces of the furniture and warm, neutral colors
must be included when designing the lighting system.

Horizontal Illuminance:

o General lighting is suggested to be in Category “C”, 10fc. The recommendation
seems practical as people will mainly be passing through the lobby and sitting in the
waiting areas.

o At the front desk, the IESNA Handbook suggests Category “E” at 50fc. I plan on
deviating from this recommendation and producing a solution at g3ofc instead,
because I think if the rest of the space is lit at 10fc, the front desk will still remain a
focal point at three times the illuminance.

Vertical [lluminance:
(No recommendations noted)

Power Density Allowance: ASHRAE 90.1.2007

o Lobby | For Hotel: 1.1 W/SF

o Additional Interior Lighting Power — In addition to the installation of general
lighting, decorative lighting is permitted (chandeliers, sconces, or for highlighting
features) as long as it does not exceed 1.0 W/SF.

o Total allowable = 2.1 W/SF

Lighting Plan — Refer to Appendix C

Mounting Details — Refer to Appendix C
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Luminaire Equipment Schedule:

Tag | Luminaire

Description

Alfa Gemini fully adjustable, directional track head
with G26 bronze, mesh metal shade and vintage
bronze hardware. (1) 50W max MR16 halogen
utilized per track head.

>

15 MonoTrack starter kit with 300W surface
mounted transformer and 5 MonoTrack sections.
Includes supports, (6) fixture adapters, and
mounting hardware. Hardware finish in vintage
bronze.

;
&

3.5” aperture downlight with Xicato Artsits Series
LED module containing 8 LEDs and having an R-9
value of 96. Dark chrome reflector finish and 3000
K color temperature.

Covelite with 1-T8 lamp and die-formed 20 gauge
cold-rolled steel painted white housing. Highly
specular Miro IV aluminum white 20 gauge steel
optical system.

Perimeter trough recessed 1-light T8 luminaire
with die-formed 20 gauge pre-painted steel housing
and precision parabolic roll-formed semi-specular
aluminum reflector.

Staggered strip surface mounted fluorescent lamp
with 3” overlap and 1-5/8” deep housing. Made of
heavy duty code gauge cold rolled steel and finished
with white polyester enamel. Utilizes (1) T8
fluorescent lamp.

K1-3

o

Low voltage Plexineon White 2X Series in 2800°K
for warmer light. Lengths vary for use in cove,
under the toe kick in bar, and bar shelves. Outside
corner pieces also specified.

Table 7: Condensed Lounge Luminaire Schedule

*The full Lighting Equipment Schedule can be found in Appendix A.

Light Loss Factors:

Light Loss Factors

Tag Initial Mean LLD LDD
Lumens Lumens
D - 470 0.95 0.94 - 0.89
E - - - - - -
F - - 0.70 0.94 1.0 0.66
G 2050 2800 0.95 0.90 1.0 0.86
H 2950 2800 0.95 0.94 1.0 0.89
I 2050 2800 0.95 0.90 1.0 0.86
K1-3 - - 0.70 0.90 1.0 0.63

Table 8: Lobby Light Loss Factors

*Use of the new procedure to find LDD was used. As the new handbook does not address RSDD, it was not
calculated. According to the new handbook, a LEDs LLD is assumed to be 0.7. A 12 month cleaning interval and
“clean” environment was assumed. Any other LLFs not displayed are assumed to be 1.0.
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Controls:

The Lobby is equipped with a Lutron Grafik Eye System. Hotel personnel in the Lobby will be able to
control the lighting scene in the space easily and conveniently by means of a 5-button preset wallstation.
A main wallstation controlling the dimming and switching capabilities as well as all scenes and zones of
lights is located in the AV Closet (Room #1324) behind the Ballroom.

The Lutron GRAFIK Eye system will provide energy savings during daylight hours, as well as atmosphere
and mood during the evening, and lower level lighting during “off” hours when the hotel is still open but
less active.

Control Schedule

Tag Product Manufacturer Product/Catalog # Description Location

Main  wallstation  that
provides local access to the
lighting control system.
Operates every scene and AV Closet
zone in the system, as well as (Room #1324)
the ability to change fade
and delay times in any area.
Includes a time clock.

EQ-A Viseo Wallstation Lutron GRAFIK OMX-VDC-LF

seeTouch 5-button preset Sivoia QED Lobby
EQ-B Wallstation Lutron GRAFIK SO-5WRLN wallstation with raise/lower
capability

Table 9: Control Schedule | Lobby

Performance Data and Preliminary Renderings:
Note: The calculations were done with all of the lights on and no daylight.

Lobby - Floor | Calculation Summary

Horizontal (2.5")
Avg Illuminance 12.14 fc

Max Illuminance 36.9 fc
Min Illuminance 0.5 fc
Avg/Min 24.28
Max/Min 73.80
Criteria 10 fc
Compliance? Yes

Table 10: Calculation Summary of Lobby
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The maximum to minimum ratio is obviously really high for the Lobby. This is due to the fact that light
spilling from the Lounge was not taken into account in the calculations. Figure x below shows the
minimum values which affected the ratio, seen at the Lounge entrance.

é}

m----
1.3

Figure 15: Lounge Entrance | Illluminance values highlighted below 2.0 fc
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Figure 17: Preliminary Rendering | Elevator Lobby Entrance

Figure 18: Preliminary Rendering | Reception Desk
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Figure 19: Preliminary Rendering | Restaurant Entrance

Figure 20: Preliminary Rendering | Looking out to windows from reception desk
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Figure 21: Preliminary Rendering | Looking down corridor

Figure 21: Preliminary Rendering | Lines of light in bookshelves
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Figure 22: Pseudo color rendering | Lobby
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Lighting Power Density:

ASHRAE Standard 90.1 | LPD Summary

Tag Quantity Watts/Luminaire Watts/LF Total Watts
D1 26 50 -- 1300
E 5 300 -- 15002
F 56 23 -- 1288
G 80 35 -- 2800
H 5 33 165
I 10 33 -- 330
K1-3 106 ft -- 4.32 457.92
Total Watts 6540.92 ‘

Table 11: LPD Summary | Lobby

The maximum wattage allowable for the track head is 50W, although the 35W lamp is specified for the project
2The maximum wattage per track is 300W, therefore this value was considered in the LPD calculations because it is
greater than the number of track heads specified

ASHRAE Standard 90.1 | LPD Summary

Room Area Power Allowable Designed LPD Met?
Density Wattage Wattage
Allowable
Lobby 4430 1.1 W/SF 4873 4400 0.99 Yes
’zﬁ“’rat“’e 4430 1.0 W/SF 4430 2141 0.48 Yes
owance

Table 12: LPD Summary | Lobby

*Note: The decorative allowance accounted for above includes all of the track fixtures (D/E), the surface mounted
fluorescents (I), and 72’-0” of the LED strips (K1-3).

Performance Summary:

Similarly to the Exterior space, architectural elements, including the rhythmic wood shelving units, are
emphasized in the lighting redesign. Fluorescent coves hover overhead with warm light, drawing the eye
down the corridor and around each nook of the Lobby. Halogen track lights accent small seating areas
and artwork located on the walls, giving the space a more private and relaxing feel. Recessed LED
downlights provide enough ambient light on the ground for patrons to be able to get from one place to
another, guiding people along a line of light. In the elevator lobby, fluorescent wall washers along the
back wall offer an interesting impression to the space, keeping light away from guests and on the walls.
While getting from one place to another is extremely important in the lobby of the hotel, the front desk is
also important. A backlit glass panel of the Virginia countryside is backlit with fluorescent strips. An LED
downlight provides for the majority of the light on the horizontal plane here. LED strip lights mounted
underneath the front desk both graze the wood surface and illuminate the desk plane for receptionist
usage. The main hotel front desk sign is backlit with fluorescent strips (like the one behind the front
desk). At the Restaurant entrance, fluorescent strips graze a textured wall and give the entrance more
punch for added attention and interest.

The lighting reinforces the “light as a pathway” notion as the coves simply draw people to open areas
when walking along the corridor. Backlit glass signage panels signal to guests important areas of the
hotel. The lighting design successfully meets both lighting power density requirements and IESNA
recommendations as well.
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Special Purpose Space | Lounge

Space Description:

The Lounge in the Hotel and Conference Center is a more private space in the hotel for customers. Itisa
space separated from the rest of the hotel where guests can enjoy fine food and spirits at the bar during
the late afternoon and evening hours. Situated on the northernmost part of the building, floor to ceiling
glazing spans almost the entirety of the facade, allowing daylight into the space.

Guests of the Hotel and Conference Center can enter the Lounge through the main lobby and corridor on
the first floor. A set of double doors on the western wall provides access to the outdoor terrace.

The ceiling in the Lounge has an overall height of 14’-0”, with a 1-8” cove above the bar. Pine wood
flooring with custom area rugs set into the wood flooring give the Lounge a more luxurious feel. The
central bar is constructed of walnut, wood veneer and a polished granite bar top, adding to the lavish
décor as well. Plush sofas and chairs and leather bar stools encourage conversation and make the space
more comfortable.

Activities | Tasks:

Dining

Drinking
Socializing
Bartenders/Servers

e Guests watching television or reading

Dimensions:

Area: 1730 SF

Dimensions: Approximately 29°-10” x 54’-0”

Surface Materials:

Main Surface Description Color Reflectance
Ceiling Overall Ceilings Desolate 0.95

Dropped Ceiling Canopy Classic Brown 0.01
Floor Radiata Pine wood flooring with a clear .

Finish; planks are 4.25” wide Cohiban 0.43

Area rug insert into the wood floor 0.25

Beige 6”x6” quarry tile with matte finish 0.03
Walls General wall covering 0.85
Bar Wood veneer, walnut/semi open 0.06

Pre-lacquer with 30% sheen paneled barface

Polished granite bar top 0.09

Plastic laminate back bar Antiqued brushed brass 0.05
Bookcases High-gloss lacquer

Weather Vane 0.05

Table 13: Reflectance Values | Lounge
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Lounge Plans:
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Figure 24: Lounge Furniture Plan
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Figure 25: Ceiling Plan

Lounge Elevations:
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Figure 26: North Elevation
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Figure 27: South Elevation

Figure 28: West Elevation
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Design Criteria and Considerations:
General Lighting Concept:
Nature | Reflection and Transparency

The sources of inspiration for this space are two
images from the original design concepts
explored last semester. These two images include
the notions of light as a reflection and light as a
transparent element. Together, the two concepts
combine common techniques of light as seen in
nature on a daily basis. They also fully integrate
the overall impression of the Lounge as a
sophisticated and relaxing space in the Hotel and
Conference Center, making great use of light
properties and how they interact with the
material selections in the room.

Figure 29: Reflection | Photo from Flicker

Reflections are used in the Lounge as a means to

emphasize and direct light away from guests. A cove light above the central bar “reflects” or
mirrors the glowing element below the bar at the feet of the patrons. Surface properties of both
the bar and the tables located throughout the room are specular and reflective to further
accentuate this idea of reflection.

The impression of transparency is also noted in
the Lounge. Instead of having the bar shelving
completely hide the seating area directly behind it,
integrating a semi-transparent bar engages guests
to see what is “on the other side”. This also makes
the space feel more mysterious at nighttime and
gives guests a focal point throughout the day.
Small, semi-transparent glass tiles are set in the
bar in front of each seat at the bar, glowing from
the bottom with a soft light. The light reflects into
wine glasses set on top of them and creates an
element of sparkle for guests. Decorative candle-

light in semi-transparent jars is provided on every
table in the direct locale of guests. Recessed
square downlights with both reflective and transparent properties tie the lighting concepts
together and provide enough light on the workplane for patrons while dining.

Figure 30: Transparency | Photo from Flicker

Psychological Aspect:
The Lounge is meant for hotel guests to unwind and enjoy good food and wine while
relaxing and chatting amongst friends. During the daytime hours, the Lounge is a
more public and open atmosphere. Evening and night-time hours will be
accompanied with dim, non-uniform light, providing a more intimate and private
atmosphere to guests.

Appearance of Space and Luminaires:

The Lounge is an area of the Hotel and Conference Center where guests come to
quietly enjoy small specialty platters and organic local and domestic wine. The
space is meant for chatting with friends, family, or business partners, or even to
perform small tasks in a quiet nook of the hotel. Because of the rich architectural
finishes, lavish furniture, fine food and wine being served, and the artwork on
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display along the walls, the overall image and experience of the patrons is extremely
important. Therefore, having decorative lighting fixtures in the Lounge to
compliment the décor is critical to the overall ambience of the room. Although the
light utilizes nonconventional applications in the space, it complements the
architectural finishes and adds interesting elements and points of interest to guests.

Color Appearance and Color Contrast:

Lighting is not only critical when preparing food, but it is also important when
serving food. Color rendering of the food is important because the food served will
be fresh. Lamps with high CRIs (above 80) are therefore specified. The CCT of the
lamps are also warm in the space, in order to enhance the relaxing, private
atmosphere and wood finishes in the room.

Direct and Reflected Glare:

In order to avoid direct glare, general lighting should is utilized with the decorative
lighting. Because one of the main design concepts for the Lounge is light and its
reflective quality, semi-specular finishes on both the bar and tables were
implemented, yet also increase the glare possibility to patrons and/or staff.

Point(s) of Interest:

The main feature in the Lounge is the bar, centrally located in the room. The bar
was redesigned as a semi-transparent display case in order to complement the
transparency design concept. Shelves containing the bottles and wine are an
important feature in the Lounge and highlighting them will not only create visual
interest but perhaps even promote more business.

System Control and Flexibility:

Since the Lounge is open during both afternoon and evening hours, utilizing a
dimming system provides variation in the quantity and quality of light. Preset scene
controls are available for the Lounge (more information given in the Controls
section below).

Horizontal Illuminance:
Because simple visual tasks are being performed in the Lounge, 10fc (Category C) is
recommended on the workplane.

Vertical Illuminance:
Vertical illuminance values should be 3fc (Category A).

Power Density Allowance: ASHRAE 90.1.2007
o Dining Area > Bar Lounge/Leisure Dining: 1.4 W/SF
o Additional Interior Lighting Power — In addition to the installation of
general lighting, decorative lighting is permitted (chandeliers, sconces,
or for highlighting features) as long as it does not exceed 1.0 W/SF.
o Total allowable = 2.4 W/SF

Lighting Plan — Refer to Appendix C

Mounting Details — Refer to Appendix C
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Luminaire Equipment Schedule:

Tag | Luminaire Description
Mira 2 Semi-recessed square downlight with acid-
] n etched, poured Satin White glass diffuser. Utilizes
(1) 50W low-voltage, halogen MR-16 lamp.
4 Low voltage Plexineon White 2X Series in 2800°K
for warmer light. Lengths vary for use in cove,
K1-3 ‘ under the toe kick in bar, and bar shelves. Outside
corner pieces also specified.

Table 14: Condensed Lounge Luminaire Schedule

*The full Lighting Equipment Schedule can be found in Appendix A.

Light Loss Factors:

Light Loss Factors
Tag  Initial  Mean LLD LDD  BF Total
Lumens Lumens
J - 1000 0.95 0.94 - 0.89
Ki1-3 - - 0.70 0.90 1.0 0.63

Table 15: Lounge Light Loss Factors

*Use of the new procedure to find LDD was used. As the new handbook does not address RSDD, it was not
calculated. According to the new handbook, a LEDs LLD is assumed to be 0.7. A 12 month cleaning interval and
“clean” environment was assumed. Any other LLFs not displayed are assumed to be 1.0.

Controls:

The Lounge is equipped with a Lutron Grafik Eye System. Bartenders in the Lounge will be able to
control the lighting scene specific to the mood and environment in the space easily and conveniently by
means of a 5-button preset wallstation. A main wallstation controlling the dimming and switching
capabilities as well as all scenes and zones of lights is located in the AV Closet (Room #1324) behind the

Ballroom.
Control Schedule
Tag Product Manufacturer Product/Catalog # Description Location

Main wallstation that
provides local access to the
lighting control system.
Operates every scene and AV Closet
zone in the system, as well as (Room #1324)
the ability to change fade
and delay times in any area.
Includes a time clock.
5-button preset Sivoia QED
Lutron GRAFIK SO-5WRLN wallstation with raise/lower
capability

EQ-A Viseo Wallstation Lutron GRAFIK OMX-VDC-LF

seeTouch Lounge

EQ-B Wallstation

Table 16: Control Schedule | Lounge
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Performance Data and Preliminary Renderings:

Note: The calculations were done with all of the lights on and no daylight.

Lounge | Calculation Summary

Horizontal (2.5")
Avg Illuminance 12.03 fc
Max Illuminance 23.1 fc
Min [lluminance 2.1 fc
Avg/Min 5.73
Max/Min 11.0

Criteria

Compliance?
Table 17: Calculation Summary of Lounge

o e \" _ ‘ = _ﬁ_ ~ _|_

Figure 31: Illuminance Contours of Lounge
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Figure 32: Preliminary Draft Rendéring | 3D Studio

Figure 33: Preliminary Rendering of Lounge | AGI32
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1.88

0.00

llluminance (Fc)
Figure 34: Pseudo Color Rendering of Lounge

Lighting Power Density:

ASHRAE Standard 90.1 | LPD Summary

Tag Quantity Watts/Luminaire Watts/LF Total Watts
] 22 50 - 1100
K 94 ft - 4.32 406.08
Total Watts 1506.08
ASHRAE Standard 90.1 | LPD Summary
Room  Area  Power Density ~ Allowable . Designed
Allowable Wattage Wattage
Lounge 1730 1.4 W/SF 2422 1506.08

Table 18: LPD Summary Tables

The Lounge met ASHRAE Standard 9o0.1 Lighting Power Density requirements without the use of the
decorative allowance.
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Performance Summary:

Whether during the daytime or at nighttime, the lighting design in the Lounge provides appropriate light
for its uses and offers an interesting lighting design concept. During the day, a suitable amount of
horizontal footcandles reaches the floor for guests for general illumination. At nighttime, the bar
transforms into a bit of a more modern bar, but one that still retains the architectural charm of the space.

The central bar is definitely the focus of the Lounge, so lighting design is crucial here as well. Mirroring
the ideas of transparency and reflectance was taken into account on several occasions. First, an LED cove
above the bar mirrors a toe-kick light glowing beneath bar, emulating the idea of reflectance. Small, semi-
transparent acrylic glass tiles fastened into the bar glow with warm light from below, making wine glasses
sparkle. This is not only reflectance but transparency as well, as the glass tiles are semi-transparent. A
Leucos square downlight with an acid-etched glass diffuser was specified because of both its transparent
and reflective characteristics.

Reflective surfaces in the Lounge were also used for the sole purpose of enhancing the lighting as well. All
of the table tops and the bar counter are more reflective in nature than the rest of the space in order to
enhance the reflection and transparency that is also found in nature.

Overall, the lighting design exceeded ASHRAE 90.1 for lighting power density requirements. IESNA
recommendations and criteria were also met in the space.
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Large Workspace | Ballroom

Space Description:

The Hotel and Conference Center highlights various social events in its Ballroom, including themed
events, cocktail receptions, company outings, anniversary parties, reunions, and wedding receptions.
Capacities may vary in the room, so making use of the two operable partitions is available. These
partitions can separate the Ballroom into one, two, or three salons. The Ballroom accommodates up to
579 guests in a reception setting, 611 as a theater, and as many as 456 in a banquet setting.

The ceiling height was increased to include four clerestories (two on both the northern and eastern sides
of the space), for a general ceiling height of 22’-0”. Four 2’-0” coffers spaced in the center of the room
have 2’-0” pop-ups inside of them as well.

Activities | Tasks:

Dining
Socializing
Receptions
Parties/dancing

Dimensions:
Area: 5400 SF

Dimensions: Approximately 90’-0” x 60’-0”

Surface Materials:

Main Surface Description Color Reflectance

Ceiling Overall Ceilings Antique Lace 0.95
Ceiling popups Golden Ecru 0.95

Floor Carpet, ballroom inlays Multi-colored 0.17

Walls General wall covering -- 0.94
Ballroom space inlays wall covering - 0.98

Woodwork Wood veneer, sliced andes cedar with semi- -- 0.24
open pore lacquer 30% sheen

Table 19: Ballroom Material Schedule
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Ballroom Plans:
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Figure 35: Ballroom Plan with partitions shown (dashed)
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Ballroom Furniture Plan

Figure 36
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Ballroom Elevations:
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Figure 38: North Elevation
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Figure 39: South Elevation

OE_TN
VAN

R
OIS

% e
uf

SRR

Figure 40: East Elevation
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Figure 41: West Elevation

Design Criteria and Considerations:

General Lighting Concept:

Nature | Daylight

The source of inspiration for this space is a dark cave
illuminated by a sliver of daylight. Just like a cave in nature,
a ballroom in a conference center shuns the daylight.
However, adding in daylight into the space really enhances
the overall atmosphere during certain types of events,
specifically long conferences. @ With the use of four
clerestories, daylight is integrated into the Ballroom. For
events not wanting daylight or for those using projection
screens, shading devices will be utilized.

e

Three preset scenes were considered for the lighting design of
the Ballroom, as function is a driving factor for the lighting
design. Flexibility and controls are of extreme significance Figure 42: Inspirational Image
for the lighting design solution as well.

First, a more public lighting design was created in the Ballroom. The clerestories are assumed to
be open, allowing daylight to come into the room. Uniform perimeter lighting is included to make
the space feel more open and spacious during public events or company outings. A double tiered
cove lighting system with a uniform glow inside the coves is also included in the design. To add
an element of sparkle, decorative chandeliers are added in each of the cove systems.

During a private event, such as a reception or reunion, the lighting design will alter slightly.
Shades on the clerestories can be programmed to be down if daylight is not wanted. To make the
room more intimate and add visual interest, sconces along the perimeter glow with warm light.
Low levels of perimeter lighting and low levels of light from the coved system also add to a more
intimate scale during reception events. The decorative chandeliers in the coves remain on to add
sparkle and as a focal point to the space.

Themed parties and bar mitzvahs, as well as other very festive and social events, also have the
option of utilizing a separate preset scene. Color drives the lighting design in this space--colored
light around the perimeter and in the coves not only make the events more memorable, but adds
to a more fun and exciting space. Adding sparkle and more intimacy into the room is created with
the use of the decorative chandeliers and sconces along the perimeter.
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Psychological Aspect:

The Ballroom has the ability to create many different impressions, depending upon
the wanted function of the space. For instance, a more public feel with general
ambient light would be utilized during a company or university event, such as a
conference, meeting, or networking reception. Themed parties, dances, or
anniversary parties tend to have a festive atmosphere, and includes the use of color,
sparkle, and reflected highlights around the room.

Appearance of Space and Luminaires:

The Ballroom in the Hotel and Conference Center is the largest space available in the
building for guests. As such, it is used to showcase the sophistication and
uniqueness of the venue. By incorporating chandeliers, wall sconces, and other such
decorative luminaires, the space will transform venues and create a chic design. The
wood millwork around each of the doorways and crown molding in the coffered
ceiling can also be accented, as the details aid in the overall appearance of the
Ballroom.

Color Appearance and Color Contrast:

The colors and finishes of the Ballroom match with the rest of the Hotel and
Conference Center: warm and relaxing. Lamps with warmer CCTs are specified to
uphold the character of the space and enhance the finishes and colors present.
Warmer CRIs were also considered because of fresh food being catered or served
and the effects of lighting on people’s skin.

Luminances of Room Surfaces:

Color and finish selections in the Hotel and Conference Center were thoroughly
thought out and executed, as similar ones were selected for the Ballroom. Because
of this, the lighting in the Ballroom should enhance the textures and colors.

System Control and Flexibility:

Lighting has a prominent effect and role during large events. Lights dimming or
changing color, for example, signal to guests that an important event is starting or
happening. The Ballroom should definitely employ a flexible control system for
different scene presets. Different presets are used to accommodate for each of the
venue options. Control of the shades on the clerestories is also important during
events where daylight is not wanted or when the projection screen is in use.

Light Distribution on Surfaces:

Uniform lighting on tables is critical during the more public events, for reading and
writing purposes especially. A public atmosphere is achieved with higher levels of
illumination and more uniform light distributed on both the horizontal and vertical
planes. Having higher luminances on the workplane with peripheral emphasis will
make the Ballroom appear more clear and open. Another lighting system is
employed during the more private events, with a non-uniform distribution and
lower light levels. Emphasis on architectural features will draw guests’ eyes towards
these surfaces.

Modeling of Faces or Objects:

With the application of lamps with high CRIs, guests’ facial features and skin tones
will appear much more natural. The Ballroom is a public, social room that is meant
for interaction, so vertical illumination is critical.
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Sparkle/Desirable Reflected Highlights:

During the more festive activities in the Ballroom, such as themed parties or dances,
sparkle is necessary to add to the excitement of the event. Decorative chandeliers
and sconces along the wall add sparkle to the space.

Horizontal Illuminance:

A horizontal illuminance is recommended in Category “B”, 5fc for simple visual
tasks. It was decided that depending on the type of event occurring in the
Ballroom, the following criteria would be met:

Public (conferences, pre-function type events, etc): 3ofc
Presentations (screen projector usage): 15fc

Private (dinners, receptions, etc): 10fc

Festive (wedding receptions, parties, etc): 5fc

O O O O

Vertical [lluminance:
A vertical illuminance is recommended in Category “A”, 3fe.

Power Density Allowance: ASHRAE 90.1.2007
o Convention Center > Exhibit Space = 1.3W/SF
o Additional Interior Lighting Power — In addition to the installation of
general lighting, decorative lighting is permitted (chandeliers, sconces,
or for highlighting features) as long as it does not exceed 1.0 W/SF.
o Total allowable = 2.3 W/SF

Daylighting

As stated in the design concept of the ballroom, daylight integration is wanted within the
space. The current design of the ballroom does not include any glazing at all, so glazing
had to be added. Because of this addition, an architectural breadth was conducted (refer
to the Architectural Breadth study for more information). Four clerestories were added,
two on the northern side and two on the eastern side of the ballroom. FEach was
strategically placed above the four double doors leading out into the prefunction area.
Their properties are listed below:

o (4) clerestories; (2) on North facade and (2) on East facade
0 5-61/2” wide x 17°-0” long
o Viracon Low-E (VE) Laminated Glass ¥2” (VE 1-40)

e VI=39%

e  U-value (winter) = 97%

e U-value (summer) = 88%

e SHGC =38%

Shading devices were also specified to have the option of having the shades either open or
closed for all of the clerestories. Not all of the functions in the ballroom will want to
utilize the clerestories, specifically if the projection screen (on western wall) is being used.
Shading devices from Lutron were selected to integrate with the control system.
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The shades that are being used in the Ballroom are the Sivoia QED roller2o shades. A
pocket lineal (see Figure 43) was selected for having the option of two different shades
depending on the event taking place. A sheer, Basketweave NT shade was selected as one
of the shades, maintaining the view to the outside while reducing glare, solar heat gain,
and ultraviolet penetration. Blackout shade Value Premiere was chosen as the second
shade option, so all daylight can be eliminated from the space at any time. These shades
have a smooth, quiet operation controlled by an Electronic Drive Unit. The EDU is
housed inside of the roller shade assembly and adjusts the shade to the desired preset
positions. Because the clerestories are located in all three salons (Ballrooms A, B, and C),
two power panels are needed for each room.

Sivoia QED roller20 Shades - Classico Collection

Shade Name Model Color Ts Tv As Rs Openness
Factor

Sheer Basketweave NT ~ SN-010-10  Sable/Sable 12% 12% 52% 36% 10%

Blackout Value Premiere BP-Q57-0 Wheat 0% 0% 36% 64% 0%

Table 20: Shade specifications | Lutron

e

Pocket ?

Figure 43: Lineal section, Basketweave NT shade, and Value Premiere shade

Lighting Plan — Refer to Appendix C

Mounting Details — Refer to Appendix C
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Luminaire Equipment Schedule:

Tag | Luminaire Description
Open recessed 4” aperture downlight with vertical
lamp orientation for (1) 100W low voltage halogen
lamp. Bright anodized, aluminum darklight
reflector with cut-off angle of 30° and a glass,
frosted diffuser.

Open recessed 4” aperture downlight with vertical
lamp orientation for (1) 75W low voltage halogen
lamp. Bright anodized, aluminum darklight
reflector with cut-off angle of 45° and a glass,
frosted diffuser.

Colourline. 12” compact linear RGB LED cove light
with beam distribution of 120° x 120°. Clear diffuse
lens with ratcheting mounting bracket for secure
aiming. 20 LEDs per foot. Dimming available.

Decorative custom chandelier based on design from
Yellow Goat Design with 3 tiers and 21 lamps.
Assemblage of clear acrylic swirls and curves to
form classic chandelier shape. Crystal accents
added for sparkle. Black finish. 48”h x 72"w.

Decorative custom sconce with assemblage of clear
acrylic swirls and curves. 15.5’hx9.5"wx 7”
projection. Candelabra base. Mounted 7’-0” AFF.

Table 21: Condensed Ballroom Luminaire Schedule

*The full Lighting Equipment Schedule can be found in Appendix A.

Light Loss Factors:

Light Loss Factors

Tag Initial Mean LLD LDD BF Total
Lumens Lumens
L - 2350 0.95 0.94 - 0.89
M - 1600 0.95 0.94 - 0.89
N - - 0.70 0.90 1.00 0.63
(@) - 60 0.95 0.94 - 0.89
P - 60 0.95 0.94 - 0.89

Table 22: Ballroom Light Loss Factors
*Use of the new procedure to find LDD was used. As the new handbook does not address RSDD, it was not

calculated. According to the new handbook, a LEDs LLD is assumed to be 0.7. A 12 month cleaning interval and
“clean” environment was assumed. Any other LLFs not displayed are assumed to be 1.0.
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Tag

Controls:

Because the Ballroom is a multi-functional space, specific controls were needed to accommodate the scene
changes and different lighting zones assigned in the space. A Viseo Wallstation provides local access to
the lighting control system and operates every zone and scene. Shades for the clerestories are controlled
with the Sivoia QED Controller interface. The LEDs in the Ballroom are controlled via the DMX512
Control Interface. Because the Ballroom can be divided into three separate, smaller ballrooms (A, B, and
C), individual 5-button preset stations are provided in each room, with the main wallstation in the AV
Closet directly beside the Ballroom.

Product

Manufacturer

Control Schedu
Product/Catalog No.

No.
Units

Description

Location

EQ-A

Viseo Wallstation

Lutron GRAFIK

OMX-VDC-LF

Main  wallstation that
provides local access to the
lighting control system.
Operates every scene and
zone in the system, as well
as the ability to change fade
and delay times in any area.
Includes a time clock.

AV Closet
(Room #1324)

EQ-B

seeTouch
Wallstation

Lutron GRAFIK

SO-5sWRLN

5-button preset Sivoia QED
wallstation with
raise/lower capability for
Sivoia QED roller20 shades

Ballrooms
A,B,and C

EQ-C

DMX512 Control
Interface

Lutron GRAFIK

LUT-DMX

Allows GRAFIK Eye
lighting controls to operate
lighting and other
equipment including LED-
based lamps

Ballroom

EQ-D

roller 20 shades

Lutron | Sivoia QED

Sivoia QED | roller 20

Smooth, ultra-quiet
operable shades controlled
by an Electronic Drive Unit
(EDU), housed in the roller
shade assembly. The EDU
controls the movement
positions of the shades

Ballroom

Table 23: Controls Schedule | Ballroom
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Performance Data and Preliminary Renderings:

Public Atmosphere—Sconces off, and all other lights on at full output; daylight not considered in

calculation
Ballroom | Calculation Summary

Horizontal (2.5")
Avg Illuminance 34.14 fc
Max Illuminance 50.2 fc
Min Illuminance 13.7 fc
Avg/Min 2.49
Max/Min 3.66
Criteria

Compliance?
Table 24: Calculation Summary of Ballroom | Public
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llluminance (Fc¢)
Figure 45: Pseudo Color Rendering of Ballroom | Public
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Figure 46: Pseudo Color Rendering of Ballroom | Public
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Private Atmosphere—Downlights dimmed to 20%, sconces switched on; no daylight

Ballroom | Calculation Summary

Horizontal (2.5’)

Avg Illuminance

10.88 fc

Max Illuminance

13.9 fc

Min Illuminance

5.2 fc

Avg/Min

2.09

Max/Min
Criteria

2.67

Compliance?
Table 25: Calculation Summary of Ballroom | Private

Figure 47: [lluminance Contours of Ballroom | Private
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Figure 48: Pseudo Color Rendering of Ballroom | Private
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Figure 49: Pseudo Color Rendering of Ballroom | Private
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)
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Figure 50: Preliminary Rendering of Ballroom | Private
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Presentation Setting—Some downlights on (in cove system only) dimmed to 20%; no daylight

Ballroom | Calculation Summary

Horizontal (2.5’)

Avg Illuminance

14.45fc

Max Illuminance

17.6 fc

Min Illuminance

9.6 fc

Avg/Min

1.51

Max/Min
Criteria

1.83

Compliance?
Table 26: Calculation Summary of Ballroom | Presentation Mode
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Figure 51: Illuminance Contours | Ballroom - Presentation Mode
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Figure 52: Pseudo color | Presentation Scene
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Lighting Power Density:

ASHRAE Standard 90.1 | LPD Summary ‘

Tag Quantity Watts/Luminaire Watts/LF Total Watts
L 36 100 -- 3600
M 12 75 -- 900
N 744 3 -- 2232
0 4 105 - 420
P
Total Watts 73 12 ‘
ASHRAE Standard 90.1 | LPD Summary
Room Area Power Density Allowable Designed Actual LPD Met?
Allowable Wattage Wattage
Ballroom 5400 1.3 W/SF 7020 6732 1.25 Yes
]Zflcmt‘ve 5400 1.0 W/SF 5400 580 0.11 Yes
owance

Table 27: LPD Summary Tables

The lighting power density requirements from ASHRAE Standard 90.1 allow only 7020 Watts total in the
Ballroom without the decorative allowance. Because there are 7312 Watts total, the decorative allowance
was utilized to meet ASHRAE standards. The decorative chandeliers and sconces were accounted for in
the decorative allowance.

Performance Summary:

The Ballroom in the Hotel and Conference Center is a very flexible and functional space, able to
accommodate all kinds of different events. Therefore, the lighting design should also be flexible and
functional. A GRAFIK Eye System controls the scenes and zones of the room in order to change the
overall look and feel of the space. Custom decorative chandeliers and sconces sparkle and shine as light
reflect off of their surfaces. A double tiered cove system bounces light on the ceiling as well, making the
room feel more public and open. The GRAFIK Eye System also controls the shading devices that are to be
specified for the clerestories. This is extremely important and useful in knowing, too, specifically because
the Ballroom can be split up into three separate “rooms” (with the use of partitions).

With the use of low color temperature halogen lamps and LED luminaires, the lighting design does in fact

meet criteria set forth in ASHRAE 90.1 with the use of the decorative allowance. The new lighting design
also met design recommendations found in ASHRAE 90.1
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Electrical Depth

Redesigned Spaces

Lighting redesign was done for four spaces in the Hotel and Conference Center. These four spaces are the
exterior space (fagade and courtyard), Main Lobby, Lounge, and Ballroom.

On the exterior of the building, LED and compact fluorescent make up the majority of the new lighting.
The original design included a mixture of both LED and compact fluorescent, as well as ceramic metal
halide lamps.

The Main Lobby originally had a combination of compact fluorescent, linear fluorescent, LED, and
halogen lamps. The projected lighting design actually utilizes the majority of these fixtures as well. For
the most part, LED and fluorescent are used in the Lobby, with the exception of halogen accent lights for
highlighting artwork around the perimeter of the space.

Originally, the lighting in the Lounge was a mixture of halogen, LED, and fluorescent sources. The
modified lighting design incorporates all halogen and LED lamps. During the evening, lower levels of
light can be utilized, so dimming presets are optional.

Where the lighting in the Ballroom was a combination of both fluorescent and halogen lamps, the
proposed solution employs a mixture of dimmable LED and quartz halogen sources. These sources are
also dimmable, allowing for a variety of preset scenes depending on the event taking place.

Branch circuit distribution has been redesigned in response to the new lighting designs. Both the
panelboards and feeder sizes changed and their modifications are shown below. Additional lighting
controls specified for the rooms are also documented.

The table shown below details the panelboards affected by the lighting modifications:

Panelboards
Panel Tag | Voltage System | Exterior | Main Lobby | Lounge | Ballroom
DML 208Y/120V 3¢ 4W N X
DMB 208Y/120V 3¢ 4W N X X
HH 480Y/277v 3¢ 4W N X
EML 208Y/120V 3¢ 4W N/E X X
EMH 480Y/277v 3¢ 4W N/E X X

Table 28: Panelboard Schedule
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Exterior (facade and courtyard)

The new lighting design on the exterior portion of the Hotel and Conference Center is made up of LED
and compact fluorescent sources. LED light columns and inground compact fluorescent road markers
wrap around the walkway along the exterior of the site. The central plaza has a couple more of the light
columns, as well as LED strips recessed underneath the concrete seating benches. Compact fluorescent
downlights are utilized in the canopy of the hotel entrance and compact fluorescent sconces glow around
the perimeter of the building. LED grazers are mounted on the exterior of the facade, accentuating the
texture of the brick.

Lighting Plan
The lighting plans with controls and circuiting can be found in Appendix C.

Existing Panelboard Schedule - HH
Circuits that will be modified for the Exterior facade and courtyard on panel HH are highlighted below:

PANELBOARD SCHEDULE HH
VOLTAGE PHASE | WIRE MCB (A) MLO (A) AlC MOUNTING MANUFAC.  [MDL # DWG REF
277 /[ 480 3 4 225 - - SURFACE - | - E6.01
TYPE LEGEND REMARKS
L |LIGHTING K KITCHEN EQ PROVIDE EQUIPMENT GROUND BUS
R |RECEPTACLES E EXISTING PROVIDE FEED THRU LUGS FOR MULTI-SECTION PANELS
M [MECH EQuIP 0 OTHER -
= =
- ITEM gl g | 3 KT BRK ) Lo |9] oo | ST-BRE ] 3| 4 g ITEM =
& SERVED ES E | we el ow |E[ o (o] me | & = SERVED &
1 LTG - LG. MTG. RMS. | L | #12 | 3/4" | 208 [1] 2502 [A] © 1| 204 - - |- SPARE 2
3| L6 — SM. MTG. RMS. [L| #12 [ 3/4" | 20a |1 2062 B| 200 [1] 200 | 1" | #10 |L SITE_LT6G 4
5 LG - BLDG EXT. L] #12 [ 3/4 ] 208 [1] 1228 c[ o [1] 204 1" #10 |L| SITE LTG (SCULPTURE) | 6
7 LTG - GUEST FLoORS | L | #12 | 3/4" | 20a | 1] 768 A| 26 [1] 204 1" 10 | L SITE LTG (STEPS) 8
9 SPARE =] = = 200 (1] 0 B[ 150 |1 20A 1" 10 | L SITE LTG (BEMNCHES) 10
11 SPARE -1 - - 204 |1 0 cl 385 [1] 204 1" F10 | SITE LTG (TERRACE) 12
13 SPARE -1 - - 200 (1] 0 [A| o0 |1 204 - - |- SPARE 14
15 SPARE -] = - 200 (1] 0 [B] 0 1] 204 - - |- SPARE 16
17 SPARE =] = = 200 (1] 0 [c| o0 |1 204 = = |= SPARE 18
19 BUSSED SPACE - - - 200 [1] 0 [A| O |1 204 - - |- BUSSED SPACE 20
21 BUSSED SPACE -1 - - 204 1] 0 [B| O |1 20A - - |- BUSSED SPACE 22
23 BUSSED SPACE -] = - 200 (1] 0 [c| o0 |1 204 - - |- BUSSED SPACE 24
25 BUSSED SPACE - - - 200 [1] 0 [A| 2176 |1 20A 1/1: #2 || KIT., LAUN., ETC LTG | 26 |
27 BUSSED SPACE - - - 200 | 1] o B[ 2s00 [1] 20 [ 1/2° [ #12 || UTILITY SPACES LTG | 28 |
29 BUSSED SPACE -1 - - 204 |1 0 |c| 2500 [1] 208 [ 1/2° | #12 || 1ST_FLR CORR. LTG 30
31 BUSSED SPACE 0 |A[ 1996 [1] 204 1" #10 || ADMIN AREA LTG 32
33 BUSSED SPACE 0 (Bl 4400 [ 1] 204 1” #10 [ EXT. PARK. LTG 34
35 BUSSED SPACE 0 c| 341 |1] 204 1" #10 | SITE_LTG | 36
| 37 | TRANSFORMER FOR SEE | SEE | SEE [3| SEE A | 490 | 1| 204 1" F10 || SITE LTG 38
[ 39 | PANEL "HL" | | RISER | RISER | RISER SUB  B| 450 |1 20A 1" 10| L SITE_LTG 40
41 DIAG. | DIAG. | DIAG. load ¢l a7 11l 2na 1" 10 | SITF 176 42

A c TOTAL
CONNECTED LOAD (vA) | 8048 | 9802 | 4551 | 22401 |

Figure 54: Existing Panelboard Schedule | Exterior
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Emergency Panel Affected
PANELBOARD SCHEDULE EMH
VOLTAGE PHASE | WIRE MCB (A) MLO (A) AlC MOUNTING MANUFAC,  [MDL # DWG REF
277 [ 480 3 4 250 - - SURFACE - - £6.03
TYPE LEGEND REMARKS
L |ucHtiNg K KITCHEN EQ PROVIDE_EQUIPMENT GROUND BUS
R [RECEPTACLES E EXISTING PROVIDE FEED THRU LUGS FOR MULTI-SECTION PANELS
M |MECH EQUIP 0 [OTHER -
— —
= ITEM wlow | 2 [ %5 om [ om0 (K] S| w |y ITEM =
X SERVED == § we el 8 || oA [p] e § S SERVED X
1 | PARKING LOT EMERG. LTG | L| #12 [ 3/4 | 20a | 1] 2500 [A] 180 [1] 208 [ 1" [ #10 [L COOLING TOWER LTG 2
3 | PENTHOUSE EMERG. LT6 | L | #10 [ 3/4" | 204 |1 350 |8 | 1000 [1] 208 [ 3/4 | #10 [L| FIRST FLOOR EM. LTG 4
5 LTG-STAR #1 L] #2 [3/4" [ 20a [1] 448 [c| o [1] 200 [ - - SPARE 6
7 LTG- 1ST FL L| #0 [3/4" [ 208 [1] 2741 [A] o [1] 204 - - |- SPARE 8
q LTG- STARR #2 1| #12 13747 908 1] a0 TR o [1] 204 - - |- SPARE 10
[11] LTG — EXTERIOR [L] #10 [3/47] 200 [1] 531 Jc o [1] 204 - - |- SPARE 12
13 LTG — GUEST FLRS L| #12 | 5/4 | 204 |1] 2490 |A| 0 [1] 20A - - |- SPARE 14
15 LTG — 1ST FLOOR L] #12 [3/47 | a0 [1] 615 [B] © 1] 204 - - |- SPARE 16
17 N.E. EXIT LTG Ll #12 [3/4 ] 200 [1] o Jc| o [1] 204 - - |- SPARE 18
19 SPARE -1 - - 200 (1] o0 [A|l o [t 208 - - |- SPARE 20
21 BUSSED SPACE 11 0 [B] 0 |1 BUSSED SPACE 22
23 BUSSED SPACE 11 0 [c| o |1 BUSSED SPACE 24
25 BUSSED SPACE 11 0 [A]l o |1 BUSSED SPACE 26
27 BUSSED SPACE 11 0 [B] 0 |1 BUSSED SPACE 28
29 BUSSED SPACE 11 0 [c|] o |1 BUSSED SPAGE 30
31 BUSSED SPACE 11 0 (Al o |1 BUSSED SPACE 32
33 BUSSED SPACE 11 0 (Bl 0 |1 BUSSED SPACE 34
35 BUSSED SPACE 11 o [c] o |1 BUSSED SPACE 36
| 37 ] PANEL "EML” S | seE | seE [3] seE [Al o |1 BUSSED SPACE 38
| 39 | TRANSFORMER RISER | RISER | RISER suB |B| o0 |1 BUSSED SPACE 40
41 |(SEE RISER_FOR MORE INFO)| | DIAG. | DIAG. | DIAG. LoAD [c]| o0 |1 BUSSED SPACE 42
A B c TOTAL
CONNECTED LOAD (VA) [ 7911 | 2445 | 979 | 11335 |

Figure 55: Existing Emergency Panelboard | Exterior
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Branch Circuit Calculations

Panelboard HH
Luminaire Quantity Watts/Luminaire Total Watts Voltage

Tag

K1-3 44 1f 4.32/1f 190.08 0.99 480Y/277V 0.23
Q 6 47 282 0.80 480Y/277V 0.42
R 13 11 143 0.82 480Y/277V 0.21
S 13 42 546 0.90 480Y/277V 0.73
T 10 19 190 0.93 480Y/277V 0.21
U 20 50 1000 0.90 480Y/277V 1.34

Total Watts 2351 Total Amps 3.14 |

Table 29: Branch Circuit Calcs | PB HH

The exterior has four different zones of lights: one for the walkway and roadway lights wrapping around
the perimeter of the site, one for the plaza, one for the exterior sconces and grazers, and one for the entry
canopy downlights. The branch circuit calculations are seen in the tables below:

Panelboard HH
Circuit Luminaires Quantity Watts/Luminaire Total Watts PF Voltage
4 S 10 42 420 0.90 480Y/277V 0.56
R 13 11 143 0.82 480Y/277V 0.21
6 K1-3 44 If 4.32/1f 190.08 0.99 480Y/277V 0.23
S 3 42 126 0.90 480Y/277V 0.17
8 T 10 19 190 0.93 480Y/277V 0.25
U 20 50 1000 0.90 480Y/277V 1.34
10 Q 6 47 282 0.80 480Y/277V 0.42

Total Amps
Table 30: Branch Circuiting Table for Panelboard HH

Panelboard EMH
Circuit Luminaires Quantity Watts/Luminaire Total Watts Voltage
(Tag)
11 R 5 11 55 0.82 480Y/277V 0.08
S 7 42 294 0.90 480Y/277V 0.39
T 4 19 76 0.93 480Y/277V 0.10

Total Amps 0.57

Table 31: Branch Circuiting Table for Panelboard HH
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Panelboard Sizing

Circuits 4, 6, 8, and 10 were modified in Panel HH for the Exterior facade and courtyard of the Hotel and
Conference Center. Emergency Panelboard EMH was modified for the new emergency lighting on the
exterior as well. The new panelboards are seen on the next page.

| PANELBOARD SIZING WORKSHEET |

FPanel Tag = HH Panel| Location: Electrical 1
Mominal Phase to Meutral Voltage—-—= 277 Phase: 3
Mominag! Phase to Phaze Voltage——> 4580 Wires: £

Pas| Ph Load Typs Cat.| Location _oad Units| LLPF | Watis WA Remarks
1| A| Lig-Lghtighims | 2 |LgMighm | 2502 | w | 085 | J5a2 | 2728
21 A Spare 3 - dJ W 0.6a O 0
3| B | Lig-SmMigBms | 2 |SmMigRm| 2082 W 0.85 2052 2171
41 H Site Lig 1 Site 553 W 0.8 583 G55
5| C Lig - Bldg Ex 1 Site 228 W 1.00 1228 1228
g8 | C | Site g (sculpiure 1 Site 316.08 W 0.85 318 334
7Tl A | Lig-guestfloors | 2 | Guest Flrs 768 W 1.00 78S 758
8] A site Mg (steps) 1 Site 1180 W 0.82 1180 1301
g1 B Spare 3 - i) W 1.00 O 0
10| B | Site itg (benches) | 1 Site 282 W 0.80 282 353
11| € Spare 3 - i) W 1.00 O 0
12| C Site lig (terrace) 1 Site 285 W 0.80 385 481
13 A Spars 3 - a W 1.00 C ]
14 A Spare 3 - a W 1.00 5 ]
15| B Spare 3 - a W 1.00 5 ]
16| B Spare 3 - a W 1.00 5 ]
17| C Spare 3 - a W 1.00 5 ]
12| C Spars 3 - a W 1.00 L ]
19 A Buss=d Space £ - J] W 1.00 !, ]
20 A Bussed Space £ - J] W 1.00 1, ]
29| B Bussed Space £ - J] W 1.00 1, ]
22| B Bussed Space & - d W 1.00 0 0
23] C Bussed Space & - d W 1.00 1 0
24| € Bussed Space 4 - i) W 1.00 5 0
25| A Bussed Space = - ] W 1.00 0 ]
26 | A | Kit Law 15t FIr Coer| 2 1st F 2175 W 0.85 2178 2281
27| B Bussed Space £ - i) W 1.00 !, 0
28| B | Kit Law 1st FIr Coer| 2 1st Fir 2500 W 0.85 2500 2832
28] C Bussed Space & - d W 1.00 1, 0
30| C | Kit Law 1st FIr Corr| 2 1st Fir 2500 W 0.85 2500 2832
al] A Bussed Space & - d W 1.00 1 0
IZ| A Admin Area Lig 2 1st Fir 18046 W 0.85 1208 2101
33l B Bussed Space = - i) W 1.00 5 0
34| B Ext Park Lig 1 Site 4400 W 0.80 4400 4258
as| € Bussed Space £ - i) W 1.00 !, 0
35| C Site Lig 1 Site 24 W 0.80 341 378
Tl A ¥FR for HL 5 - a W 0.5 C ]
IZ| A Site Lig 1 Site 480 W 0.80 480 44
38| B XFR for HL 5 - a W 0.5 5 ]

40| B Site Lig 1 Site 480 W 0.80 480 44

41] € XFR for HL 5 - a W 0.85 5 ]

42 C Site Lig 1 Site g7 W 0.80 oy 108

PAMEL TOTAL 24.4 26.1 Amps= o4.4

Figure 56: Panelboard Sizing Worksheet | Exterior
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PHASE LOADIMNG A kWA o Amps
PHASE TOTAL A [ s 8.7 7% 5.1
PHASE TOTAL = 103 11.2 4£3% 406
PHASE TOTAL C 4.0 5.2 20% 186

LoAD CATAGORIES Connecied Dermnand et

KU RA OF W kKA =F

1 —ite Lig 2.8 10.8 3 108 (=]

2 nierior Lig 14 @ 153 14 8 153 L85
3 Spare 2.0 0.0 0.0 0.0
& Bussed Space 2.0 0.0 0.0 0.0
B Other a.0 0.0 0.0 C.0
i 2.0 0.0 0.0 0.0
T a.0 0.0 0.0 C.0
g 2.0 0.0 0.0 0.0
g unassigned 0.0 0.0 0.0 0.0
Total Demand Loads 244 26.1
Spare Capacity 25% g1 4.5

Total Design Loads 0.5 F2.7 082 | Amps= 38.3
Figure 57: Panelboard Sizing Worksheet | Exterior

VOLTAGE: 480Y/277V,3PH 4W PANEL TAG: HH MIN. /B AIC: 10K

SIZE/TYPE BUS: G0A PANEL LOCATION: Electrical 1 OPTIONS: PROVIDE FEED THROUGH LUGS

SIZE/TYPE MAIN: 60A/3P MLO PANEL MOUNTING: SURFACGE FOR PANELBOARD 1L1B

DESCRIPTION | LOCATION |LOAD (WATTS)| C/B SIZE | POS.NO.| A | B | C | POS. NO.| C/B SIZE |LOAD (WATTS)| LOCATION DESCRIPTION

Ltg-LgMigRms | LgMtg Rm 2592 20A/1P 1 - 2 20A1P 0 - Spare

Lig- Sm Mtg Rms | Sm Mtg Rm 2062 20A/1P 3 - 4 563 Site Site Ltg
Ltg - Bldg Ext Site 1228 20A/1P 5 - B 316
Ltg - guestfioors | GuestFirs 768 20A/1P 7 - g 1190
Spare B 0 20A/1P E) - 10 282
Spare - 0 20A/1P 11 * 12 20A1P 385 Site Itg (terrace)
Spare - 0 20A/1P 13 - 14 20A1P 0 - Spare
Spare - 1] 20A/1P 15 - 16 20A1P 0 - Spare
Spare - 1] 20A1P 17 * 18 20AM1P 0 - Spare

Bussed Space - 1] 20A1P 19 - 20 20AM1P 0 - Bussed Space

Bussed Space - 1] 20A1P 21 - 22 20A1P 0 - Bussed Space

Bussed Space - 0 20ANP 23 - 24 20AM1P 1] - Bussed Space

Bussed Space - 0 20ANP 25 - 26 20AM1P 2176 1st Fir Kit Lau 1st Fir Corr

Bussed Space - 0 20ANP 27 - 28 20AMP 2500 1st Fir Kit Lau 1st FIr Corr

Bussed Space - 0 20A/1P 29 - 30 20A/P 2500 1stFir Kit Lau 1st FIr Corr

Bussed Space - 0 20A/1P 31 - 32 20A/P 1936 1stFir Admin Area Ltg

Bussed Space - 0 20A/1P 33 - 34 20A/P 4400 Site Ext Park Ltg

Bussed Space - 0 20A/1P 35 - 36 20A/1P 341 Site Site Ltg

XFR for HL , 0 20A/1P a7 - EE 20A/P 430 Sile Site Lig

XFR for AL , 0 20A/1P 39 - 40 20A/P 430 Sile Site Lig

XFR for AL - 0 J0A/P 1 i 12 20AIP Exd Site Site Lig
CONNECTED LOAD (KW) - A Ph 9.21 TOTAL DESIGN LOAD (KW) 30.47]
CONNECTED LOAD (KW) - B Ph 10.30 POWER FACTOR 0.99
CONNECTED LOAD (KW) - C Ph. 4.87 TOTAL DESIGN LOAD (AMPS) 39|

Figure 58: New Panelboard | Exterior
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| PANELBOARD SIZING WORKSHEET |
Panel Tag- = EMH anel Location: Electrical 2
“ominal Phass to Meutral Voliage-—-—= 27T Phase: 3
Mominal Phase to Phase Vollage——= 450 Wires: &
Fas| Ph. Load Typs Cat.| Locston Load Units| L PF | Watls WA Remarks
1| A | PRoLotEMLIG | 2 | Phg Lot 2500 w_| 005 | D500 | JBad
2| A | CoplingTwrLTG | 1 Exterior 150 W 0.95 180 158
3| B | PeniHse EM LTS | 2 PentHz= 350 ol 025 350 258
4| B | ISTFLREMLTG | 2 15T FLR 300 W 055 300 318
51 C LTE-Stair #1 1 STAIR 1 444 W 055 4238 472
g | C Spare 3 - d Wi 1.00 0 0
T A LTG-15T FLR 1 15T FLR 2741 W 055 2741 2885
B A Spare 3 - d W 1.00 0 0
8| H LTi5-Stair #2 1 STAIR 2 450 W 055 480 505
i0| B Spare 3 - d W 1.00 0 ]
11] C LTG-Exteriar 1 Extariar 425 ol 025 425 447
12| C Spare 3 - d W 1.00 0 ]
13| A | LTG-Guest FLRS | 1 | Guest Firs 2450 W 055 2440 2821
14| A Spars 3 - d W 1.00 0 ]
15| H LTG-15T FLR 1 15T FLR G315 W 055 615 47
16| B Spare 3 - d W 1.00 0 0
17| C MN.E. Exit LTG 1 15T FLR d W 055 0 ]
18| C 3 - d W 1.00 0 ]
191 A 3 - d ol 1.00 0 d
20( A 3 - d W 1.00 0 ]
21| B 4 - d W 1.00 0 ]
22| B 4 - d W 1.00 0 ]
23| C 4 - d W 1.00 0 ]
24| C 4 - d W 1.00 0 0
25 A 4 - d W 1.00 0 ]
2G| A 4 - d W 1.00 0 ]
27| B 4 - d ol 1.00 0 d
23| B 4 - d W 1.00 0 ]
20| C 4 - d W 1.00 0 0
ao| c Bu 4 - d W 1.00 0 ]
A Bu 4 - d W 1.00 0 ]
32| A Bu 4 - d W 1.00 0 0
33| B Bu 4 - d W 1.00 0 ]
4| B Bu 4 - d W 1.00 0 ]
A5 | C 4 - d ol 1.00 0 d
G| C Bussed Space £ - i W 1.00 B 0
A7 | A | Panel"EML" MR | & | Elec Em 2 d W 1.00 0 0
2] A Bussed Space “ - d Wi 1.00 0 0
39 B | Panel"EML" XMR | § | Elec Em 2 d W 1.00 0 ]
40| B Buss=d Space 4 - dJ W 1.00 1, d
4 C | Panel"EML" ¥MR | & [ Elec Bm 2 d W 1.00 0 ]
42| Busse=d Space £ - i W 1.00 B 0
PAMEL TOTAL 10.5 11.1 Amps= 40.0

Figure 59: Emergency Panelboard Sizing Worksheet | Exterior
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PHASE LOADIMNG KWW kWA Yo Amps
PHASE TOTAL A 7 8.3 75 30.1
PHASE TOTAL i] [ 1.8 17% G5
PHASE TOTAL iz 0.5 0.8 B 3.3

LOAD CATAGORIES Connecied Demand Ve 104

KW kWA OF W kv ~F

1 |Lighiing 7.4 7.5 7.4 7. 085

2 |Emiergency Lighting 3.2 3.3 2 3.3 0.85
3 |Spars 0.0 0.0 0.0 0.0
4 |Bussed Space 2.0 0.0 0.0 0.0
5 |Pan= 0.0 0.0 0.0 0.0
i 0.0 0.0 0.0 0.0
I 0.0 0.0 0.0 0.0
8 0.0 0.0 0.0 0.0
g unassigned 0.0 0.0 0.0 0.0
Total Demand Loads 10.5 11.1
Spare Capacity 25% 2.8 2.4

Total Design Loads 13.2 1348 085 | Amps= 16.7

Figure 60: Emergency Panelboard Sizing Worksheet | Exterior

VOLTAGE: 480Y/277V 3PH.4W FPANEL TAG: EMH MIN. C/B AIC: 10K
SIZE/TYPE BUS: 60A PANEL LOCATION: Electrical 2 OPTIONS: PROVIDE FEED THROUGH LUGS
SIZE/TYPE MAIN: 60A/3F MLO PANEL MOUNTING: SURFACE FOR PANELBOARD 1L1B
DESCRIPTION LOCATION |LOAD (WATTS)| C/B SIZE | POS.NO.| A | B | C | POS.NO.| C/B SIZE |LOAD (WATTS)| LOCATION DESCRIPTION
Pkg Lot EM LTG Pkg Lot 2500 20A/1P 1 - 2 20A/1P 180 Exterior Cooling Twr LTG
PentHse EM LTG PentHse 350 20A1P 3 * 4 20A1P 300 1STFLR 1STFLREMLTG
LTG-Stair #1 STAIR 1 448 20A1P 5 * 5 20AMP 0 - Spare
LTG-1ST FLR 1ST FLR 2741 20A/1P 7 - 8 20A/1P 0 - Spare
S e TR 4 By & | 10 20A1P 0 - Spare
[ LTG-Exterior Exterior 425 11 | " 12 20A/1P a - Spare
[ CIG-GOESITLRS | odestris | 2490 ATl T 14 20A/1P 0 - Spare
LTG-1ST FLR 1STFLR 615 20A/1P 15 * 16 20A1P 0 - Spare
N.E. ExitLTG 1ST FLR 0 20A1P 17 * 18 20AMP 0 - Spare
Spare - 0 20A/1P 19 - 20 20A/1P 0 - Spare
Bussed Space 0 20A/1P 21 * 22 20A1P 0 - Bussed Space
Bussed Space 0 20AM1P 23 * 24 20AMP 0 - Bussed Space
Bussed Space 0 20A/1P 25 - 26 20A/1P 0 - Bussed Space
Bussed Space 0 20A/1P 27 * 28 20A1P 0 - Bussed Space
Bussed Space 0 20AM1P 29 * 30 20AMP 0 - Bussed Space
Bussed Space 0 20A/1P 31 - 32 20A/1P 0 - Bussed Space
Bussed Space - 0 20A/1P 33 * 34 20AM1P 0 - Bussed Space
Bussed Space - 0 20AMP 35 * 36 20AMP 0 - Bussed Space
Panel "EML" XMR Elec Rm 2 0 3P 37 - 38 20A/1P 0 - Bussed Space
Panel "EML" XMR Elec Rm 2 0 3P 39 * 40 20A1P 0 - Bussed Space
Panel "EML" XMR Elec Rm 2 0 3P 41 * 42 20AMP 0 - Bussed Space
CONNECTED LOAD (KW) - A Ph. 7.91 TOTAL DESIGN LOAD (KW) 13.18§]
CONNECTED LOAD (KW) - B Ph. 1.75 POWER FACTOR 0.95]
CONNECTED LOAD (KW) - C Ph. 0.87 TOTAL DESIGN LOAD (AMPS) 17|

Figure 61: New Emergency Panelboard | Exterior
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Feeder Sizing
The data for the table below is a summary of redesigned wires for panelboards DMB and EMH. The 2008
NEC Handbook was referenced for sizes of wires.

Feeder Sizing

Panelboard Tag HH
Panelboard Voltage 480Y/277
Calculated Design Load (kW) 30.47
Calculated Power Factor 0.99
Calculated Design Load (A) 39
Calculated Load (A) with spare  48.75
Feeder Protection Size 60A
Sets 1
Wire Size
Phase (3) #6 AWG
Neutral (1) #6 AWG
Ground (1) #10 AWG
Conduit 1.00” EMT
Power Factor 0.95
Length of Run 48.15 ft
Voltage Drop 243
% Drop 0.51

Table 32: Feeder Sizing | PB HH

*Copper wire, 75°C, THWN, EMT conduit

Feeder Sizing

Panelboard Tag EMH
Panelboard Voltage 480Y/277
Calculated Design Load (kW) 13.16
Calculated Power Factor 0.95
Calculated Design Load (A) 17
Calculated Load (A) with spare 21.25
Feeder Protection Size 60A
Sets 1
Wire Size
Phase (3) #8 AWG
Neutral (1) #8 AWG
Ground (1) #10 AWG
Conduit 0.75” EMT
Power Factor 0.95
Length of Run 5.54 ft
Voltage Drop 0.39
% Drop 0.19

Table 33: Feeder Sizing | PB EMH
gl *Copper wire, 75°C, THWN, EMT conduit
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Main Lobby

New lighting design in the Lobby is made up of a mixture of halogen, fluorescent and LED lighting.
Halogen track lights accent points of interest in the Lobby such as artwork on the walls. Fluorescent coves
separate the Lobby into distinct areas and points of interest for patrons. Surface mounted fluorescent
lights graze a textured wall leading into the Restaurant. Fluorescent lamps are also utilized for
backlighting display signs in the Lobby and for wallwashing purposes in the Elevator corridor. LED
downlights are utilized throughout the Lobby, as well as LED strips for accenting woodwork.

Lighting Plan

The lighting plans with controls and circuiting can be found in Appendix C.

Existing Panelboard Schedule - DMB
Circuits that will be modified for the Main Lobby on panel DMB are highlighted below:

"DMB™ GP Dimming Fanel Load Schedule Panel None: Panel Unit 1
Lutron Model Moo CORAB-1204TB-ML-20-C0R344
Ponel Address / Locotion 123/
Ares/Roomn Customer Customer Lutran Lutron Zone/Clrcult Description Load Type Actual Load OWAVAY Max. Load BRKR Size Phase
Clecpis L " Clecidt i ne, PINPIYINS
Lokly [ 5 Ad-5 LED Celling Cove FL - 0-10V 1375 2000 20A-1P A
Lakby 7 5 A= LED Ceiling Cove FL - 0-10V 1250 2000 20A-1F B
[Restaurant [ piy B-7[COvE LD e - Do 0s TO00 SoA-1P €
ablby 9 7 wd=7 LED Shelves FL - 0-10V ili] 2000 20A-1P A
Launge 7 s A3=5 Lobky Celling LED Cove FL = D=10V 375 2000 20A-1F B
Restourant 15 ZR14 A2-6  |Private Dining Cove LED FL = D-10v 125 2000 20A-1P c
Labby 4 13 Ad-3 LED Ertry Wall FL - D-10v 125 2000 20A-1P A
Lourge 10 2L6-B A3-B  [Bar Counter Edge FL = D-10V 123 2000 20A-1P B
Restourant 7 IRE kS Al-6|Af Telole DL Electronic LV 1087 2000 20A-1F C
Lakkby 5 24 10 Ad-4  [MRIE DL Spline Wall Electronic LV GE4 2000 20A-1P A
Lokby 17 215 1 AS-7  |Lebby Curtain Wash Electronlc LV B4S 2000 20A-1P B
Restourant 10 ZR9 12 mE-l Buffett We Electronic LV 483 2000 20A-1F c
Lounge 9 i) 13 LEE Bockahelves W Electronle LV 483 2000 20A-1F A
ILohby I Il 14 Ad=1 Ertry Foyer MRIG DL Electronic LV 483 2000 20A-1P B
Launge £ i i3 A36 |Lounge Bar Niche Shelves Electranic LV Al4 200 20A-17 [
= SEESCETE S S5 SR
Labby 8 26 16 Ad-6  [MRIE DL Lobby Colunns Electronle LV 403 2000 20A-1P A
Restourant El R4 17 Al-4 Takle DL Electronic LV 3ge 20 20A-1F B
Regtourant 1% IR1S i LES Reat. Curtan Wesh Electranie LV aag 2000 20a=-1F c
Restourant 12 ZR11 19 A2=3  |Moin Buffett Decorative Fend Incandescent 30n EDOG 20A-1P A
Restourant 4 ZR3 20 Al-3 W Electronic LV eae 2000 20A-1P B
L abby H 7 a1 #d-1  [Entey Foyer MRIG DL Electrenic LV 2az 2000 204-1P c
Restourant 5 ZIR3 g2 Al=3 Smoll Decorative Pendants Electronic LV ETE 200 20A-1F A
Penel Nome Panel Unit 1
Lutron Model Mo COP4B-1E204TE-ML-20-C0P344
Panel Address / Location: 123/
Arec/Room Customer Customer Lutron Lutron Zone/Circult Description Load Type Actual Load OW/VAY Mox, Lood BRXR Size Phase
Circult # Zane Circwit # Zane DWAY
Lounge 1 21 23 A3-1 Lounge Pendants Electronic LV 2653 2000 20A-1F B
Restourant 3 ZRe 24 Al-2 ‘Wood Wall and RRE DL Electronic LV 242 2000 20A-1F c
Lakby b} ity 25 AS-B Lebby Surdries Accents Electronic LV 248 2000 20A-1P A
L okby 14 Z12 26 AS-4 Reg. Desk Wall Wesh Electronic LV 242 2000 20A-1P B
Loklby =) prat:] 27 AB-2 MRLE Firm Group DL Electronic LV 242 2000 20A-1P c

Figure 62: Existing Panelboard Schedule | Lobby
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}Eklh.ﬂ'unl 9 ZR8 28 Al-B (Wait Station Ww | Electronic LV 20 2000 I 20A-1P A
Restourant 2 R2 29 Al-2  |Wood Wall and RR IL Electronic LV 201 2000 20a-1P B
Restourant 1 ZR1 30 Al-1 [Moitre'D WW Electronic LV 161 2000 204-1P c
b.ahny | 3 | 22 | 31 | Ad-2 |MR15 Accent Brand Wall | Electronic LV | 161 | 2000 | 20A-1P | A ‘
[Restaurant | 1 | _zro | a3 | _az-2__ IMoin Buffett DL |_Etectronic Lv__| 161 |___aoon | zoa-1p | s |
¥ ; ¥ : ; ; ¥ ; | | 1
| | | “zin | 33 | 452 |[Reg Desk Pendant | Erectronic Lv | 161 |20 | eoar | c |
Festmant | 14 I 2R3 | 34 | AZ-5 |Pp|vue Diring Lp Perdant I Incardescent | 150 | 2000 | 204-17 | A |
[cobby | » | [ 35 | 453 [Reo Desk MRl DL | Electronic Lv | 16l [ Eeo AR R
r.uhhy | 13 I 13 | 36 | AS-5 |Elnotur Lobby Pendant I FL - H-Lume | 150 | 2000 | 20A-1P | c ‘
Restourant 13 R12 37 A2-4  [Private Dining WW Eleciranic LV 121 2000 20A-1P A
Launge H e 38 hn3-g Lounge Curtain Wv Electronic LV 21 2000 20n-1P B
Lounge 4 e 39 A3-2  |Lounge Curtain W\ Electronic LV 121 2000 20a-1p c
Launge ] L4 40 A3-4  [Bar Wall Accents Electronic LV 121 2000 204-1F A
Lably u z9 41 AS-1 MRIE WW Elevator Foyer Electronic LV 121 2000 20A-1P B
Labiy 1 714 42 AS-6  |Business Center Foyer Electronic LV 121 2000 20a-1p c
Labiy 19 217 43 A6-1  |Lobby Niche A Electronic LV 121 2000 20a-1P a
Fu-tu.-ant | 17 I 2R1E | a4 | A2-B |Fp|wn Dining Curtaln Wash I Electranie LV | Bt | 2000 | 204-1F | B |
fourge ] | _ziz | a5 | a3-2_|Lounge Curtain ww | ewectronc Lv_| [ | e | eoa-rp | ¢ |
chby | 10 | 78 | a6 | HA4-B |Mk1$ DL Elevator Foyer | Electronic LV | 81 | 2000 | 20A-1F | A
Launge s 23 ] 43-3  [Seating DownLights Electronlc LV 8l 2000 204-1p B

48 Spare o 2000 20a-1P
120/208V, 30-4 Wire Mo Lugs GP Dimming Panel contaking | 204-1Pole branch bresker roted at 10,MBAIC Feed Type: Phase & 5154 WA
For sach of the 48 dinnhg crcults Panel Is subdivided Inte three sections. Max input Feed = 3504 Phase B Site WovaA

Project Name: GMU Hotel Restaurant, Loungs & Lobby Normat
Phase © 5867 WrVA

Figure 63: Existing Panelboard Schedule | Lobby

Emergency Panel Affected

Circuit 22 on emergency panelboard EML was also modified for new emergency lighting in the Lobby.
The existing panelboard schedule is seen below.

PANELBOARD SCHEDULE EML
VOLTAGE PHASE | WIRE MCB (A} MLO (A) AlC MOUNTING MANUFAC.  [MDL # DWG REF
120 / 208 3 4 0 - SURFACE - - £6.03
TYPE LEGEND REMARKS

L |UGHTING K KITCHEN EQ PROVIDE EQUIPMENT GROUND BUS

R__ |RECEPTACLES E EXISTING PROVIDE FEED THRU LUGS FOR MULTI-SECTION PANELS

M__ |MECH EQUIP 0 |OTHER

=] =
- ITEM w ow | 5 [%T B on | Loap CKLBRK | 5 | w |w ITEM -
& SERVED = E [ wmelp| 00 || ) [p| me | B8] = = SERVED &
1 | DR HOLD OPEN, 1STFL [o| #10 | 3/4" | 204 |1]| 200 [a]| 500 |1] 20a |3/4°| #12 |R| ELEVATOR PIT LTG AND REC | 2
3 | DR HOLD OPEN, 2ND FL [o| #10 | 3/4" | 208 [1] 200 [B] s00 [1] 20a [3/4| #12 [R| ELEVATOR PIT LTG AND REC | 4
5 | DR HOLD OPEN, 3RD FL [o| #10 [ 3/4" | 208 [1] 200 [c| 500 | 1] 20 [3/# [ #12 [R| ELEVATOR PIT LTG AND REC | 6
7 | DR HOLD OPEN, 4TH FL |o| #10 | 3/4" | 204 [1] 200 |A| 1200 |2| 204 | 1" | #10 |0| GENERATOR ENGINE HEATER | B
9 | DR HOLD OPEN, 5TH FL [o| #10 | 3/4" | 208 |1 200 [B]| 1200 0 10
11| DR HOLD OPEN, 6TH FL [o| #10 | 3/4" | 20a [1] 200 [c| 1200 [3] 20a | 1* | #10 [0 GENERATOR BATTERY CHGR | 12
13| DR HOLD OPEN, 7TH FL |o| #10 | 3/4" | 20a |1] 200 [A] 1200 0 14
15|  FIRE EXTING. SYSTEM _|0| #10 | 3/4" | 258 |1 2400 |8 1200 0 16
17 JOCKEY PUMP ol - 200 [1] o0 |c| 720 |1] 208 |3/4°| #12 [R FIRE PUMP_ROOM RECS 18
19 SPARE -1 - - 200 [1] 0 [al_eta Tal aon 137471 #12 loleucoe cice oupre s corid 20
21 SPARE -1 - - [ 20a [1] o W[ 352 [1] 20a [3/4°] #12 [L|  1716- 15T FL LoBBY | 22 |
23 SPARE -1 - - 204 1] 0 |c| 520 |[1]| 208 [3/4°| #12 |1 LTG— 1ST FL REST 24
25 P-TRAP HEAT TRACE |[M| #10 1" 20 [1] 624 |A| 1200 | 1] 208 [3/47| #12 [ LTG- 1ST FL BALLRM 26
27| CTFS-1 HEATER RECEPT. |R| #10 1" 20A [ 1] 1200 [B] 720 [ 1] 2084 [3/4 [ 12 L LTG- 1ST FL BALLRM 28
29 | COOLING TOWER YARD REC |R | #10 " 20A | 1] 500 [c| 778 [ 1| 200 |3/4 | #12 || LTG-1ST FL PREFUNC 30
31| CLNG TWR HEAT TRACE | M| #10 17 304 (2] 1200 [A] 0 [1 - - |- BUSSED SPACE 32
33 1200 [B] o |1 - - |- BUSSED SPACE 34
35 BUSSED SPACE -1 - - 1] o Jel o [1 - - |- BUSSED SPACE 36
37 BUSSED SPACE -1 - - 1] o Al o |1 - - |- BUSSED SPACE 38
39 BUSSED SPACE -1 - - 1] o |B| o |1 - - |- BUSSED SPACE 40
41 BUSSED SPACE -] = - 1] o Jecl o [1 - - |- BUSSED SPACE 42
A c TOTAL
CONNECTED LOAD (vA) | 7136 | 9172 | 4618 | 20926 |

Figure 64: Existing Emergency Panelboard | Lobby
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Branch Circuit Calculations

Panelboard DMB
Luminaire Quantity Watts/Luminaire Total Watts Voltage
Tag
D1 26 50 1300 1.00 208Y/120V 3.61
E2 5 300 1500 1.00 208Y/120V 4.16
F 56 23 1288 0.90 208Y/120V 3.22
G 80 35 2800 0.99 208Y/120V 7.69
H 5 33 165 0.50 208Y/120V 0.23
I 10 33 330 0.50 208Y/120V 0.46
K1-3 106 If 4.32W/If 457.92 0.99 208Y/120V 1.40

Total Watts 6540.92 Total Amps

Table 34: Panelboard DMB

The maximum wattage allowable for the track head is 50W, although the 35W lamp is specified for the project
2The maximum wattage per track is 300W, therefore this value was considered in the LPD calculations because it is
greater than the number of track heads specified. It will therefore be considered instead of D.

Panelboard EML
Luminaire Quantity Watts/Luminaire Total Watts Voltage
Tag
F 18 23 414 0.90 208Y/120V 1.28
H 3 33 99 0.50 208Y/120V 0.55
Total Watts Total Amps 1.83 \

Table 35: Panelboard EML

The Lobby has seven different zones of lights: one for the decorative track fixtures, one for the LED
downlights, one for the fluorescent coves, one for the recessed fluorescent linear fixtures in the elevator
lobby corridor, and three different zones for the LED strips. The LED strips are separated into three
zones: one for the main reception desk, one for the strips in the book shelves, and one for the fixtures at
the hostess stand. Seven circuits were utilized to accommodate the seven zones. The calculations are
summarized below for each circuit in the panelboards affected by the modified lighting design:

Panelboard DMB

5 E 5 300/track 1500 1.00 208Y/120V 4.17
6 G 80 35 2800 0.99 208Y/120V 7.86
7 H 5 33 165 0.50 208Y/120V 0.92
8 I 10 33 330 0.99 208Y/120V 0.93
9 K1 60 If 4.32/1f 259.2 0.99 208Y/120V 0.71
10 K2 34 1f 4.32/1f 146.88 0.99 208Y/120V 0.40
11 K3 24 1f 4.32/1f 103.68 0.99 208Y/120V 0.28

Table 36: Panelboard DMB Circuit Calcs
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Panelboard EML
Circuit Luminaires Quantity Watts/Luminaire Total Watts Voltage Amps ‘
(Tag)
22 F 18 23 414 0.90 208Y/120V 1.28
22 H 3 33 99 0.50 208Y/120V 0.55

Total Amps 1.83 ‘
Table 36: Panelboard EML Circuit Calcs

Panelboard Sizing

Circuits 5-11 were modified in Panelboard DMB for the Lobby. Only a portion of each of these circuits had
luminaires in the Lounge, so in order to modify the circuits, the old loads from only the Lounge were
subtracted and the new ones (calculated above) were added. The new panelboard is seen in the figure
below.
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PANELBOARD SIZING WORKSHEET
Panel Tag = DMB Panel Location: Electrical 1
Nominal Phase to Neutral Voltage--——-—- > 120 Phase: 3
MNominal Phase to Phase Voltage-——— > 208 Wires: <
Pos|Ph. Load Type Cat.| Location Load |[Units| | PF | Watts VA Remarks
1A Lounge/Rest 1 L/IR 1744 W 1.00 1744 1744
2| A Lounge/Rest 1 L/IR 581.2 W 0.99 hi1 LaT
3| B Lounge/Rest 1 LR 549 88 W 0.99 550 555
4 | B Lounge/Rest 1 L/IR 510.68 W 0.99 511 516
L | C Lobby/Rest 1 LR 24517 W 1.00 245 245
§ | C Lobby/Rest 1 LR 2955 W 0.99 2955 2985
7T A Lobby/Rest 1 LR arT7 W 0.50 877 1754
A Lobby/Rest 1 LR 1791 W 0.99 173 1809
9| B Lobby/Rest 1 LR 460.2 W 0.99 480 485
10[ B Lobby/Rest 1 LR 504 88 W 0.99 b05 510
1Mm[cC Lobby/Rest 1 LR 264 68 W 0.99 265 267
12 C Lobby/Rest 1 LR 461 W 1.00 481 481
13[ A Lobby/Rest 1 LR 282 W 1.00 282 282
14 A Lobby/Rest 1 LR 392 W 1.00 392 392
15[ B Lobby/Rest 1 LR 275 W 1.00 275 275
16 [ B Lobby/Rest 1 LR 443 W 1.00 443 443
17 C Lobby/Rest 1 LR 926 W 1.00 926 926
16| C Lobby Sundries 1 Lobby 242 W 1.00 242 242
19 | A [ Lobby Niche AA 1 Lobby 121 W 1.00 121 121
20| A | Lobby MR16 DL 1 Lobby 242 W 1.00 242 242
21| B 2 0 W 0 0
22| B 2 0 W 0 0
23| C 2 0 W 0 0
24| C 2 0 W 0 0
25 A 2 0 W 0 0
26| A 2 0 W 0 0
27| B 2 0 W 0 0
28| B 2 0 W 0 0
29| C 2 0 W 0 0
30| C 2 0 W 0 0
31 A 2 0 W 0 0
32| A 2 0 W 0 0
33| B 2 0 W 0 0
34| B 2 0 W 0 0
35| C 2 0 W 0 0
36| C 2 0 W 0 0
T A 2 0 W 0 0
38| A 2 0 W 0 0
39| B 2 0 W 0 0
40| B 2 0 W 0 0
41| C 2 0 W 0 0
421 C 2 0 W 0 0
PANEL TOTAL 13.9 148 | Amps= 123.5

Figure 65: Panelboard Sizing Worksheet | Lobby
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PHASE LOADING kW kWA % Amps
PHASE TOTAL A 5.0 6.9 47% 57.8
PHASE TOTAL B 27 248 19% 23.0
PHASE TOTAL c 5.1 b1 35% 42.7
LOAD CATAGORIES Connected Demand Ver. 1.0
kW kWA DF | kW KVA PF
1 Lighting 13.9 14.8 13.9 14.8 0.99
2 Spare 0.0 0.0 0.0 0.0
3 0.0 0.0 0.0 0.0
4 0.0 0.0 0.0 0.0
5 0.0 0.0 0.0 0.0
6 0.0 0.0 0.0 0.0
7 0.0 0.0 0.0 0.0
g 0.0 0.0 0.0 0.0
9 unassignad 0.0 0.0 0.0 0.0
Total Demand Loads 13.9 14.8
Spare Capacity 25% 35 3T
Total Design Loads 17.3 18.5 0.99 | Amps= 515

Figure 66: Panelboard Sizing Worksheet | Lobby

VOLTAGE: 208Y/120V,3PH, 4W PANEL TAG: DMB MIN. C/B AIC: 10K
SIZE/TYPE BUS: 60A PANEL LOCATION: Electrical 1 OPTIONS: PROVIDE FEED THROUGH LUGS
SIZE/TYPE MAIN: 60A/3P MLO PANEL MOUNTING: SURFACE FOR PANELBOARD 1L1B
DESCRIPTION LOCATION |LOAD (WATTS)| C/B SIZE | POS.NO.| A | B | C | POS. NO.| C/B SIZE [LOAD (WATTS)| LOCATION DESCRIPTION
Lounge/Rest LR 1744 20A/1P 1 - 2 20A/1P 581 L/IR Lounge/Rest
Lounge/Rest LR 550 20A/1P 3 - 4 20A/1P 511 L/IR Lounge/Rest
Lo st LR ] 3 ] L/R st
LR T 8 L/IR
) L/IR ARN 10 505 L/R 0 1es
Lobby/Rest | LR [ 265 [ [ 11 * 12 461 L/IR Lobby/Rest
Lobby/Rest LR 28 20A/1P 13 - 14 392 L/IR Lobby/Rest
Lobby/Rest LR 275 20A/1P 15 - 16 443 L/IR Lobby/Rest
Lobby/Rest LR 926 20A/1P 17 * 18 242 Lobby Lobby Sundries
Lobby Niche AA Lobby 121 20A/1P 19 - 20 242 Lobby Lobby MR16 DL
0 20A/1P 21 - 22 0
0 20A/1P 23 * 24 0
0 20A/1P 25 - 26 0
0 20A/1P 27 - 28 0
0 20A/1P 29 * 30 0
0 20A/1P 3 - 32 0
0 20A/1P 33 - 34 0
0 20A/1P 35 * 36 0
0 20A/1P a7 - 38 0
0 20A/1P 39 - 40 0
0 20A/1P 41 - 42 0
CONNECTED LOAD (KW) - A Ph. 5.03 TOTAL DESIGN LOAD (KW) 1733
CONNECTED LOAD (KW) - B Ph. 274 POWER FACTOR 0.99)
CONNECTED LOAD (KW) - C Ph. 5.09 TOTAL DESIGN LOAD (AMPS) 51

Figure 67: New Panelboard Schedule | Lobby
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Circuit number 22 on emergency panelboard EML also was modified for the new emergency lighting in
the Lobby. The sizing worksheet and the new panelboard schedule are shown below.

I PANELBOARD SIZING WORKSHEET I

FPanel Tag = EML ~anel Location: Electrical 2
“ominal Phase to Meutral Voliage——= 120 Phase: 3
Mominal Phase to Phass Voltage——=>= 208 Wires: “+

Fas| Ph. Load Typs Cat.| Location Load Units| L PF | Wahis WA Remarks
1 | A | DR Hoid Open 1F | 3 FL 200 w_| 100 | 200 200
2| A|EevPitltg&Rec| 2 Elzw Pit 500 W 0.5 500 5268
3| B | DR Hold Cpen2F | 3 FL 2 200 W 1.00 200 200
4| B | ElevPitltg&Rec | 2 El=w Pit 500 W 055 500 528
§ | C| DR Hold Open3F | 3 FL 3 200 W 1.00 200 200
8| C|EevPitlig&Rec| 2 Elzw Pit 500 W 0.5 500 528
7| A | DR Hold OpendF | 3 FL4 200 Wi 1.00 200 200
8 [ Al GenerEngineHtr [ 3 Exterior 1200 W 1.00 1200 1200
8| B | DR Hold CpenSF | 3 FL 5 200 Wi 1.00 200 200
10] B g 1200 Wi 1.00 1200 1200
11| C | DR Hold Cpen &F | 3 FLE 200 W 1.00 200 200
12| & | Gener Batiery Chgr| 3 Exfzrior 1200 W 1.00 1200 1200
13| A | DR Hold Cpen7F | 3 FL 7 200 W 1.00 200 200
14| A g 1200 W 1.00 1200 1200
15| B Fire Exiting Sys 3 | Fire P Em 2400 W 1.00 24010 2400
15| B g 1200 Wi 1.00 1200 1200
17 C Jockey Pump 3 | Fire P Rm J] W 1.00 O 0
12| C | Fire Pump @m Rec| 3 | Fire P Rm 720 Wi 1.00 720 720
191 A Spare & a Wi 1.00 8 a
20| A | EMEezEmREec | 3 | Em-Elec R 212 W 1.00 g12 G112
21| B Spare £ dJ W 1.00 1 0
22| B |LTG - 1st FL Lobby| 1 Lobhby 513 W 0.70 513 733
23| C Spars £ i) W 1.00 II a
24| C | LTG-1stFL Best | 1 | Restaurant 520 W 1.00 520 520
25| A | P-Trap Heat Trace | 3 024 W 1.00 G244 G4
26| A |LTG-1stFL BLEM] 1 Ballroom 1000 Wi 1.00 1000 1000
27| B |CTFE-1HTR Recs | 3 1200 Wi 1.00 1200 1200
28| B |LTG-1stFL BLEM] 1 Ballroom 200 W 1.00 500 00
28| C | Cooling TwrRez | 3 Exfzrior 500 L 1.00 a00 SO0
0| C | LTS - 1st FL Prefu] 1 Prefunct. 778 W 1.00 TTE 7re
31| A | Clg Twr Heat Trace| 3 Exfzrior 1200 W 1.00 1200 1200
32| A Bussed Space 5 J] W 1.00 ¥ a
33| B g 200 W 1.00 1200 1200
34| B Bussed Space 5 J] W 1.00 ¥ 0
s | C Bussed Space 5 ] W 1.00 C ]
G| C Bussed Space 5 i) W 1.00 O 0
avl A Bussed Space 5 i) L 1.00 C 0
A& A Bussed Space 5 i) L 1.00 C 0
3| B Bussed Space 5 dJ W 1.00 1 0
40] B Buscsed Space 5 i) W 1.00 II a
41] C Bussed Space 5 J] W 1.00 ¥ a
42 C Bussed Space 5 J] W 1.00 & a
PAMEL TOTAL 20.8 21.1 Amps= 175.5

Figure 68: Emergency Panelboard Sizing Worksheet | Lobby
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FPHASE LOADING A KA o Amps
FHASE TOTAL A 3.5 [ 33% 52.0
FHASE TOTAL z] 8.2 5.5 45% 7.8
FHASE TOTAL c 4.8 4.4 27% |7
LOAD CATAGORIES Connecied Demand Ve 104
KW kKA OF W ki ~F
1 |Lighting 3.4 3.5 A4 2.4 0.24
2 |Lighting and Rec Combo 1.5 1.8 1.5 1.8 085
3 | Sther 11.1 11.1 11.1 11.1 1.00
4 |Spars 0.0 0.0 0.0 0.0
5 |Bussed Space 2.0 0.0 0.0 0.0
8 |umassigned 4.5 4.5 4. 4.8 1.00
7 0.0 0.0 0.0 0.0
A 0.0 0.0 0.0 0.0
B unassigned 0.0 0.0 0.0 0.0
Total Demand Loads 20.8 21.1
Lpare Capacity n 5.2 5.3
Total Design Loads 26.0 26.3 082 | Amps= 731

Figure 69: Emergency Panelboard Sizing Worksheet | Lobby

PANELBOARD SCHEDULE

VOLTAGE: 208Y/120V,3PH,4W PANEL TAG: EML MIN. C/B AIC: 10K
SIZE/TYPE BUS: 80A PANEL LOCATION: Electrical 2 OPTIONS: PROVIDE FEED THROUGH LUGS
SIZE/TYPE MAIN: 80A/3P MLO PANEL MOUNTING: SURFACE FOR PANELBOARD 1L1B
DESCRIPTION LOCATION |LOAD (WATTS) POS.NO.| A | B | C|POS.NO.| C/B SIZE |LOAD (WATTS)| LOCATION DESCRIPTION
DR Hold Open 1F FL1 200 1 * 2 20AMP 500 Elev Pit Elev Pit Ltg & Rec
DR Hold Open 2F FLZ2 200 3 i 4 20A1P 500 Elev Pit Elev Pit Lig & Rec
DR Hold Open 3F FL3 200 5 i 6 20A/1P 500 Elev Pit Elev Pit Lig & Rec
DR Hold Open 4F FL4 200 7 * 8 20A1P 1200 Exterior Gener Engine Hir
DR Hold Open 5F FLS 200 9 " 10 20A/1P 1200 0 0
DR Hold Open 6F FLE 200 1 " 12 20A1P 1200 Exterior Gener Battery Chgr
DR Hold Open 7F FL7 200 13 * 14 20A1P 1200 0 0
Fire Exiting Sys Fire P Rm 2400 15 * 16 20AMP 1200 0 0
Jockey Pump Fire P Rm 0 17 * 18 20AMP 720 Fire P Rm Fire Pump Rm Rec
Spare 0 0 19 * 20 20AMP 612 Em-Elec R EM Elec Rm Rec
Spare 0 21 ] 22 | | 513 | Lo | LTG - 1st FL Lobby |
Spare 0 23 * 24 520 Restaurant LTG - 1stFL Rest
P-Trap Heat Trace 624 25 - 26 1000 Ballroom LTG - 1st FL BLRM
CTFS-1 HTR Recs 1200 27 N 28 600 Ballroom LTG - 1st FL BLEM
Cooling Twr Rec Exterior 500 29 * 30 778 Prefunct. LTG - 1st FL Prefu
Clg Twr Heat Trace Exterior 1200 3 * 32 0 Bussed Space
1200 33 * 34 0 Bussed Space
Bussed Space 0 35 * 36 0 Bussed Space
Bussed Space 0 37 * 38 0 Bussed Space
Bussed Space 0 39 * 40 0 Bussed Space
Bussed Space 0 41 * 42 0 Bussed Space
CONNECTED LOAD (KW) - A Ph 6.94 TOTAL DESIGN LOAD (KW) 25 96
CONNECTED LOAD (KW) - B Ph. 9.21 POWER FACTOR 0.99
CONNECTED LOAD (KW) - C Ph. 4.62 TOTAL DESIGN LOAD (AMPS) ?SI

Figure 70: New Panelboard Schedule | Lobby
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Feeder Sizing and Voltage Drop

The data for the table below is a summary of redesigned wires for panelboards DMB and EML. Voltage
drop calculations for both panels were calculated as well. The 2008 NEC Handbook was referenced for
sizes of wires.

Feeder Sizing and Voltage Drop

Panelboard Tag DMB
Panelboard Voltage 208Y/120
Calculated Design Load (kW) 17.33
Calculated Power Factor 0.99
Calculated Design Load (A) 17.51
Calculated Load (A) with spare 48.63
Feeder Protection Size 60A
Sets 1
Wire Size
Phase (3) #6 AWG
Neutral (1) #6 AWG
Ground (1) #8 AWG
Conduit 1.25” EMT
Power Factor 0.95
Length of Run 7.8 ft
Voltage Drop 0.39
% Drop 0.19

Table 37: Feeder Sizing for DMB

*Copper wire, 75°C, THWN, EMT conduit

Feeder Sizing and Voltage Drop

Panelboard Tag EML
Panelboard Voltage 208Y/120
Calculated Design Load (kW) 25.96
Calculated Power Factor 0.99
Calculated Design Load (A) 26.22
Calculated Load (A) with spare 72.84
Feeder Protection Size 80A
Sets 1
Wire Size
Phase (3) #4 AWG
Neutral (1) #4 AWG
Ground (1) #8 AWG
Conduit 1.25” EMT
Power Factor 0.95
Length of Run 8.45 ft
Voltage Drop 0.37
% Drop 0.18

Table 38: Feeder Sizing for EML
*Copper wire, 75°C, THWN, EMT conduit
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Lounge

The lighting design in the Lounge is comprised of LED strip lights mounted in a cove, the toe kick of the
bar, and the bar shelving, and of square recessed halogen downlights. A dimming panel allows for lower
levels of light during the evening. A summary of the electrical changes within the Lounge are documented
below.

Lighting Plan
The lighting plans with controls and circuiting can be found in Appendix C.

Existing Panelboard Schedule - DMB
Circuits that were modified for the Lounge on panel DMB are highlighted in purple below:

OMB™ GP Dimming Panel Looad Schedule Penel Nomer Panel Unit 1
Lutran Model Moo CGP4B-1204TE-ML-20-CGPI44
Penel Aggress / Locationt 1237/
Ares/Room Customer | Customer | Luiron | Lutron Zone/Clrcult Description Load Type fctuol Load {W/VAY Mox. Losd | BRRR Slze Phase
Circult W Zane Cirewt 0 Zane WV

Lokloy 6 7 A4-5  [LED Celling Cove FL - 0-10v 1375 2000 204-1P A
Loblby 7 25 A4 LED Ceiling Cove FL - o-10v 1250 2000 20A-1P B
Restaurant 8 7 Al-7  [COVE LED FL - DSI 1B75 2000 20A-1P [
Loklay ] 77 M=-7  LED Shelves FL - 0-10v Ell 2000 204-1P A
Lounge 7 LS A3-S Lobby Celling LED Cove FL o-10v 375 2000 20A-1P B
Restaurant 15 ZR14 A2-6  [Private Dining Cove LED FL - D-10v 125 2000 204-1P [

Loklby 4 z3 ‘ ‘ Ad-3  |LED Entry Wall FL - D-0v 125 2000 200-1P | A |
Lounge 10 IL6-B A3-B \Bar Counter Ecge FL o=10v 123 2000 20A-1P B
Restaurant 7 RE 5 Al-6&  [An Telle DL Electranic LW 1087 2000 204-1P [
Lobky 3 4 10 A4 MR1E DL Spline Wall Electranic LV e84 2000 20A=1P A
obby 17 13 n AS-T Lobby Curton Wosn Electronic LV B43 2000 E0A=1P B
Restaurant 10 2RI [F) A2-1 [Buffett Wi Electranic LW 483 2000 204-1P [
Lounge 9 L7 13 LES Bookshelves Ww Electranic LV 483 2000 20A-1P A
by 1 21 14 Ad=1 Entry Foyer MEIG DU Electronic LV 483 2000 20A-1P B
Lounge 8 e 15 A6 [Lounge Bor Niche Shelves Electranic LY a4 2000 204-1P [3
Lokby 8 % 16 A6 MRIE DL Loy Celunns Electranie LW 403 2000 20A-1P A
Restourant 3 R4 17 Al=4 Table DL Electronic LV 322 2000 20A=1F B
Resteurant 16 RIS 18 L= Rest. Curtain Wash Electronlc LV 2000 20A-1P [
urant 12 zall 19 A2-3  Main Buffett Decorative Pend Incandescent 300 2000 204-1P A
4 2R3 20 a3 W Electronic LV 2000 20A-1P E
Lokby 71 al A4-1  [Entry Foyer MRIG DL Electronic LY 2000 204-1P c
Restaurant J 6 RS { 2 { Al-5 |smn| Decorative Pendonts Electronic LY 2000 EDA-1P | A

Punel Nore: Panel Unit 1
Lutron Model Nas CGP4E-1204TE-ML-20-CGP344
Panel Address / Lacation: 123 7
Aren/Room Customer | Customer | Luiron | Lutron Zone/Clrcult Description Load Type Actunl Load (W/VAY Max. Load BRKR Size Phase
Circuit # Zane Circuit # | Zane WIVE

Lounge ‘ 1 Fil} ‘ 23 ‘ A3-1 |L\;ur;e Pengants Electronic LV ‘ 263 ‘ 2000 20A-1F | B |

Restaurant IE e | @4 | A2 |wood Wall and RR IL Electronic Lv | 242 [ 2000 24P | € |
Laklay 1 216 25 ASB  [Lobby Sundries Accents Electranic LY 242 2000 204-1P A
Lokby 4 12 26 AS-4  |Reg. Desk wWall wesk Electranic Ly 242 2000 20A-1F B
Lobloy 20 718 27 A6=2  MRI& Flrm Group DL Electrenic LY 242 2000 204-1P [3

i“igure 71: Existing Paﬁelboard DMB
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;a“l,n.rml. ] | e 8 A8 [wun Station WW | Electranic LY 201 2000 20-1P | A
Restaurant 2 RE 29 Al-2  |Woocd Wall and RR DL Electronic LV 201 2000 20-1P ]
Restourant 1 R a0 Al [Maltre'D Wi Electronic LV 161 2000 206-1P c
Lably 3 22 al A4-2  |MRIE Accent Brond Wall Electronic LV 161 2000 20-1P A
Restaurant u ZR10 32 A2-2  |Main Buffett DL Electronic LV 161 2000 20-1P ]
Lably 12 2T 33 AS-2  [Rep. Desk Pendant Electronic LV 161 2000 206-1P c
Restaurant 14 2R3 34 #2-5  |Private Dining Lg Pendant Incandescent 150 2000 20-1P A
fLakloy 13 m 33 A5-3  [Reg. Desk MRI6 DL Electronic LV 161 2000 204-1P B
Labiy 185 23 38 AS-5  [Elevater Lobby Pendant FL - Hi-Lume 150 2000 200-1P 3
Restaurant 13 e 37 a2-4  |Private Dining Ww Electronic LV 121 2000 206-1P A
r_nung. 2 | e a8 A3-2 |Loungo Curtain WW | Electronic LV ‘ 121 2000 20A-1P | B
lLaunge 4 | ze a9 A3-2  |Lounge Curtain Ww | Electrenic Lv | 121 2000 20A-F | €
fLounge 6 L4 40 A3=4  [Bar Wall Accents Electronic LV 121 2000 20A=1P A
Laobly un 29 41 AS-1 MRIE Ww Elevator Foyer Electronic LV 121 2000 20A-1P B
Labby 16 4 42 AS-E  |Business Center Fayer Electranic LV 121 2000 206-1P c
Lobloy 19 nr 43 A-1  |Lobby Niche AA Electronic LV 121 2000 20-1P A
Restourant 17 R 44 A2-8  |Private Dining Curtain Wash Electronic LV B 2000 206-1P B
r.uunpc ] e 43 A3-2 Lounge Curtain Wi Electronic LV 8l 2000 20A-1P [+
lLoblby 10 FL] 46 #4-8  |MR16 DL Elevator Foyer Electronic LV Bl 2000 20A-1F a
Lounge 5 L3 47 43-3  [Seating DownLights Electronic LV B 2000 206-1P B
48 Spore [l 2000 20a-1P
120/808v, 38-4 Wire Main Lugs GP Tinming Panel contoiing 1 204-1Pole bronch bresker rated at 10,00081C Feed Types Phase & Si54 WsVA
For each of the 48 dinmihg circults. Panel Is subdivided Into three sections. Max input feed = 3508 Phase B SLE WIVA
Project Nane GMU Hotel Restauront, Lounge B Lobky Mornal
Phase © 5867 Wrva

Figure 72: Existing Loads on Panelboard | Lounge

Emergency Panel Affected
Circuit 4 on panelboard EMH was modified in order to accommodate the new emergency lighting in the

Lounge.
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PANELBOARD SCHEDULE EMH
VOLTAGE PHASE | WIRE MCB (A) MLO (4) AlC MOUNTING MANUFAC.  [MDL # DWG REF
277 [/ 480 3 4 250 - - SURFACE - - £6.03
TYPE LEGEND REMARKS
L |ucHTiNG K KITCHEN EQ PROVIDE_EQUIPMENT GROUND BUS
R [RECEPTACLES E EXISTING PROVIDE FEED THRU LUGS FOR MULTI-SECTION PANELS
M [MECH EQuUIP 0 [OTHER -
— —
= ITEM wlow | 2[5 om [ om0 (KT S | w |y ITEM =
X SERVED =, § we lel O8) |E] o8 [p] ae § F |E SERVED X
1 | PARKING LOT EMERG. LTG | L| #12 [ 3/4" | 20a [ 1] 2500 [Aal 180 [1] 20a | 1 [ #0 L] cooLns TOWER LTG 2
3 | PENTHOUSE EMERG. LTG | L | #10 [ 3/4" | 204 | 1] 350 B/ 1000 | 1] 208 | 3/4" | #10 || FIRST FLOOR EM. LTG | 4 |
5 LTG-STAR #1 L] #2 [3/4 [ 208 [1] 448 |c| o [1] 208 | - - |- SPARE 6
7 LTG- 1ST FL L| #0 [3/4" [ 208 [1] 2741 [A] o 1] 20a - - |- SPARE 8
9 LTG- STAR #2 L| #2 [ 3/47| 200 [1] 480 [B] o [1] 208 - - |- SPARE 10
11 LTG — EXTERIOR L| #10 [ 3/4" | s0a [1] 531 [c| o [1] 208 = = |- SPARE 12
13 LTG - GUEST FLRS L] #12 [3/4 [ 208 [1] 2490 [A] o [1] 208 - - |- SPARE 14
15 LTG — 1ST FLOOR Ll #12 [3/4 ] 200 [1] 615 8] 0 [1] 208 - - |- SPARE 16
17 N.E. EXIT LTG L| #12 [ 3/4 | 204 [1] o Jc| o [1] 20a - - |- SPARE 18
19 SPARE -1 - - 200 [1] o0 [A| o [t 208 - - |- SPARE 20
21 BUSSED SPACE 11 0o [B] 0 |1 BUSSED SPACE 22
23 BUSSED SPACE 11 0 [el o |1 BUSSED SPACE 24
25 BUSSED SPACE 11 0 [A]l o [1 BUSSED SPACE 26
27 BUSSED SPACE 11 0 [B] 0 |1 BUSSED SPACE 28
29 BUSSED SPACE 11 0 [c| o |1 BUSSED SPACE 30
31 BUSSED SPACE 11 0 [A]l 0 |1 BUSSED SPACE 32
33 BUSSED SPACE 11 0 (Bl 0 |1 BUSSED SPACE 34
35 BUSSED SPACE 11 o [c] o |1 BUSSED SPACE 36
37 PANEL "EML" SeE | SEE | seE [3]| seE |Al o |1 BUSSED SPACE 38
[ 39 | TRANSFORMER RISER | RISER | RISER suB |8l o |1 BUSSED SPACE 40
41 |(SEE_RISER_FOR MORE INFO)| | DIAG. | DIAG. | DIAG. LoAD [c]| o0 |1 BUSSED SPACE 42
A B C TOTAL
CONNECTED LOAD (VA) [ 7911 | 2445 | 979 | 11335 |

Figure 73: Existing Emergency Panelboard Schedule

Page 90 of 215




Hotel and Conference Center Haley Darst
AE Senior Thesis Final Report Lighting | Electrical

Branch Circuit Calculations

Panelboard DMB

Luminaire Quantity Watts/Luminaire Total Watts Voltage
Tag
] 22 50 1100 1.00 208Y/120V 3.05

K1-3 118If 4.32/1f 509.76 0.99 208Y/120V 1.40
Total Watts 1436.96 Total Amps 4.44 \
Table 39: Panelboard DMB Branch Circuit Calcs

Panelboard EMH

Luminaire Quantity Watts/Luminaire Total Watts PF Voltage Amps

50 300 1.00 208Y/120V 0.83
Total Amps 0.83

Table 39: Panelboard DMB Branch Circuit Calcs

The Lounge has four different zones of lights: one for the downlights, one for the LED cove above the
central bar, one for the toe-kick below the bar, and one for the LEDs within the bar shelves. Four circuits
were utilized to accommodate the four zones. The calculations are summarized below for each circuit in
the panelboards affected by the modified lighting design:

Panelboard DMB
Circuit Luminaires Quantity Watts/Luminaire Total Watts Voltage Amps ‘
(Tag)
1 ] 22 50 1100 1.00 208Y/120V 3.05
2 K1 60 If 4.32/1f 259.2 0.99 208Y/120V 0.71
3 K2 34 1f 4.32/1f 146.88 0.99 208Y/120V 0.40
4 K3 24 1If 4.32/1f 103.68 0.99 208Y/120V 0.28

Total Amps 444 |

Table 40: New Panelboard Circuiting

Panelboard EMH

Circuit Luminaires Quantity Watts/Luminaire Total Watts Voltage

50 300 1.00 208Y/120V 0.83

Total Amps 0.83

Table 40: PB EMH | Panelboard Sizing WS

Panelboard Sizing

Circuits 1-4 were modified in Panel DMB for the Lounge. Only a portion of each of these circuits had
luminaires in the Lounge, so in order to modify the circuits, the old loads from only the Lounge were
subtracted and the new ones (calculated above) were added. The new panelboard is seen on the next

page.
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PANELEBOARD SIZING WORKSHEET
Panel Tag > DMB Panel Location: Electrical 1
Mominal Phase to Neufral Voltage--—--- > 120 FPhase: 3
MNominal Phase to Phase Voltage---——-- = 208 Wires: 4
Pos|Ph. Load Type Cat.| Location Load [Units| | PF | Watts WA Remarks
1 | A |Lobby/Lounge/Rest| 1 LILIR 1744 W 1.00 1744 1744
2 | A |Lobby/Lounge/Rest| 1 LILIR 581.2 W 0.99 Fa1 R8T
3 | B |Lobby/Lounge/Rest| 1 LILIR 54988 W 0.99 550 LES
4 | B |Lobby/Lounge/Rest| 1 LILIR 10.68 W 0.99 511 516
§ | C |Lobby/Lounge/Rest| 1 LILIR 1087 W 1.00 1087 1087
6 | C |Lobby/Lounge/Rest| 1 LILIR 1772 W 1.00 1772 1772
7 | A |Lobby/Lounge/Rest| 1 LILIR 2712 W 1.00 2712 2712
8 | A |Lobby/Lounge/Rest| 1 LILIR 2692 W 1.00 2692 2692
9 | B |Lobby/Lounge/Rest| 1 LILIR 994 W 1.00 994 994
10 | B |Lobby/Lounge/Rest| 1 LILIR 689 W 1.00 689 689
11| C Lobby/Rest 1 LR 282 W 1.00 282 282
12| C Lobby/Rest 1 LR 461 W 1.00 461 461
13| A Lobby/Rest 1 LR 282 W 1.00 282 282
141 A Lobby/Rest 1 LR 392 W 1.00 392 392
15| B Lobby/Rest 1 LR 275 W 1.00 275 275
16| B Lobby/Rest 1 LR 443 W 1.00 443 443
17| C Lobby/Rest 1 LR 926 W 1.00 926 926
16| C Lobby Sundries 1 Lobby 242 W 1.00 242 242
19| A Lobby Miche AA 1 Lobby 121 W 1.00 121 121
20| A Lobby MR16 DL 1 Lobby 242 W 1.00 242 242
21| B 2 0 W 0 0
2| B 2 0 W 0 0
23| C 2 0 W 0 0
24| C 2 0 W 0 0
25 A 2 0 W 0 0
26| A 2 0 W 0 ]
27| B 2 0 W 0 ]
28| B 2 0 W 0 ]
29| C 2 0 W 0 ]
| C P 0 W 0 0
3| A P 0 W 0 0
32| A 2 0 W 0 ]
3B 2 0 W 0 0
M| B 2 0 W 0 0
| C 2 0 W 0 0
3| C 2 0 W 0 0
7| A 2 0 W 0 0
3| A 2 0 W 0 0
39| B 2 0 W 0 ]
401 B 2 0 W 0 ]
411 C P 0 W 0 0
421 C 2 0 W 0 ]
PANEL TOTAL 7.0 | 17.0 | Amps= _ 141.8

Table 75: PB Sizing Worksheet
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PHASE LOADING kW kWA Ya Amps
PHASE TOTAL A 8.8 8.8 h2% 73.1
PHASE TOTAL B 35 35 20% 289
PHASE TOTAL c 4.8 48 28% 398
LOAD CATAGORIES Connected Demand ver 102
kW KVA DF kW KWVA PF
1 Lighting 17.0 17.0 17.0 17.0 0.99
2 Spare 0.0 0.0 0.0 0.0
3 0.0 0.0 0.0 0.0
4 0.0 0.0 0.0 0.0
5 0.0 0.0 0.0 0.0
5 0.0 0.0 0.0 0.0
7 0.0 0.0 0.0 0.0
8 0.0 0.0 0.0 0.0
9 unassigned 0.0 0.0 0.0 0.0
Total Demand Loads 17.0 17.0
Spare Capacity 25% 42 4.3
Total Design Loads 21.2 21.3 0.99 | Amps= 59.1

Figure 76: Panelboard Sizing Worksheet | Lounge

VOLTAGE: 208Y/120V, 3PH 4W PANEL TAG: DMB MIN. C/B AIC: 10K
SIZE/TYPE BUS: 100A PANEL LOCATION: Electrical 1 OPTIONS: PROVIDE FEED THROUGH LUGS
SIZE/TYPE MAIN: 100A/3F MLO PANEL MOUNTING: SURFACE FOR PANELBOARD 1L1B
DESCRIPTION | LOCATION ‘LOAD (WATTS)| C/B SIZE | POS.NO.|A|B|C | POS N0.| C/B SIZE |LOAD (WATTS)| LOCATION | DESCRIPTION
y/Lounge/Rest| L/ILIR I 1744 [ [ 1 - [ 2 [ I 581 [ LIL/R | Lobby/Lounge/Rest |
ounae/Rest| L/L/IR [ 550 | | 3 - [ 4 | [ 511 | L/IL/R [ 1L obbv/l ounae/Rest I
Lobby/Lounge/Rest L/ILIR 1087 20A1P 5 * G 1772 L/IL/IR Lobby/Lounge/Rest
Lobby/Lounge/Rest L/IL/IR 2712 20AM1P T - 8 2692 L/L/IR Lobby/Lounge/Rest
Lobby/Lounge/Rest L/IL/IR 994 20AMP 9 - 10 689 L/L/IR Lobby/Lounge/Rest
Lobby/Rest LIR 252 20AM1P 11 * 12 461 L/R Lobby/Rest
Lobby/Rest LR 252 20A1P 13 * 14 392 L/R Lobby/Rest
Lobby/Rest L/IR 275 20A1P 15 - 16 443 L/R Lobby/Rest
Lobby/Rest L/IR 926 20AM1P 17 * 18 242 Lobby Lobby Sundries
Lobby Niche AA Lobby 121 20AMP 19 - 20 242 Lobby Lobby MR16 DL
a 20AM1P 21 - 22 0
a 20A1P 23 * 24 0
1] 20A1P 25 * 26 0
8] 20ANMP 27 - 28 1]
0 20AMP 29 * 30 1]
a 20A1P 3 * 32 0
a 20A1P 33 - 34 0
i) 20AMP 35 * 36 0
0 20AMP a7 - 38 1]
a 20A1P 39 - 40 0
a 20A1P 41 * 42 [1]
(CONNECTED LOAD {(KW) - A Ph 8.77 TOTAL DESIGN LOAD [KW) 21.25]
(CONNECTED LOAD {(KW)-B Ph 3.46 POWER FACTOR 0.99
CONNECTED LOAD {(KW) - C Ph. 4.77 TOTAL DESIGN LOAD (AMPS) 59

Figure 77: New Panelboard Schedule | Lounge
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Circuit 4 was modified in Panel EMH for the emergency lighting in the Lounge. The new panelboard is
seen below.

PANELBOARD SIZING WORKSHEET
Panel Tag > EMH Panel Location: Electrical 2
Nominal Phase to Neutral Voltage--—--- > 277 Phase: 3
Mominal Phase to Phase Voltage-——-- = 450 Wires: 4
Pos| Ph. Load Type Cat.| Location Load [Units| | PF | Watts VA Remarks
1| A| PhglotEMLTG | 2 Pkg Lot 2500 W 0.95 2500 2632
2 | A | Cooling TwrLTG 1 Exterior 180 W 0.95 180 189
3 (B | PentHse EMLTG | 2 PentHse 350 W 0.95 350 368
4 | B |ISTFIREMLTG | 2 | 1STFLR 300 W 0.95 300 316
L | C LTG-Stair #1 1 STAIR 1 448 W 0.95 448 472
6§ | C Spare 3 - 0 W 1.00 0 0
T 1A LTG-15ST FLR 1 | 1STFLR 2741 W 0.95 2741 2885
A Spare 3 - 0 W 1.00 0 0
918 LTG-Stair #2 1 STAIR 2 480 W 0.95 480 b5
10| B Spare 3 - 0 W 1.00 0 0
11| C LTG-Exterior 1 Exterior 531 W 0.95 531 b59
12| C Spare 3 - 0 W 1.00 0 0
13| A | LTG-Guest FLRS | 1 | Guest Flrs 2450 W 0.95 2480 2621
14| A Spare 3 - 0 W 1.00 0 0
15| B LTG-1ST FLR 1 | 1STFLR 615 W 0.95 515 647
16| B Spare 3 - 0 W 1.00 0 0
17| C N.E.Exit LTG 1 | 1STFLR 0 W 0.95 0 0
16| C Spare 3 - 0 W 1.00 0 0
19| A Spare 3 0 W 1.00 0 0
20| A Spare 3 0 W 1.00 0 0
21 B Bussed Space 4 0 W 1.00 0 0
22| B Bussed Space 4 0 W 1.00 0 0
23| C Bussed Space 4 0 W 1.00 0 0
24| C Bussed Space 4 0 W 1.00 0 0
25 A Bussed Space 4 0 W 1.00 0 0
26 A Bussed Space 4 0 W 1.00 0 0
2T | B Bussed Space 4 0 W 1.00 0 0
26| B Bussed Space 4 0 W 1.00 0 0
29[ C Bussed Space 4 0 W 1.00 0 0
[ cC Bussed Space 4 0 W 1.00 0 0
31 A Bussed Space 4 0 W 1.00 0 0
321 A Bussed Space 4 0 W 1.00 0 0
33 B Bussed Space 4 0 W 1.00 0 0
34| B Bussed Space 4 0 W 1.00 0 0
[ C Bussed Space 4 0 W 1.00 0 0
3Bl C Bussed Space 4 - 0 W 1.00 0 0
37| A [ Panel"EML"XMR | & | Elec Rm 2 0 W 1.00 0 0
36| A Bussed Space 4 - 0 W 1.00 0 0
39| B [ Panel "EML"XMR | 5§ | Elec Rm 2 0 W 1.00 0 0
40| B Bussed Space 4 - 0 W 1.00 0 0
41| C | Panel "EML"XMR | 5 | Elec Rm 2 0 W 1.00 0 0
421 C Bussed Space 4 - 0 W 1.00 0 0
PANEL TOTAL 10.6 11.2 | Amps= 40 4

Figure 78: Emergency Panelboard Sizing Worksheet | Lounge
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PHASE LOADING kW kWA % Amps

PHASE TOTAL A 7.9 8.3 74% 30.1
PHASE TOTAL B 1.7 1.8 16% 6.6
PHASE TOTAL C 1.0 1.0 9% a7
LOAD CATAGORIES Connected Demand ver. 1.0
kW kWA DF | kW KVA PF
1 |Lighting 7.5 79 7.5 7.9 0.95
2 |Emergency Lighting 3.2 3.3 3.2 33 0.95
3 |Spare 0.0 0.0 0.0 0.0
4 |Bussed Space 0.0 0.0 0.0 0.0
5 |Panel 00 0.0 0.0 0.0
5 0.0 0.0 0.0 0.0
7 0.0 0.0 0.0 0o
8 0.0 0.0 0.0 0.0
9 unassignad 0.0 0.0 0.0 0.0
Total Demand Loads 10.6 11.2
Spare Capacity 2.7 2.8
Total Design Loads 13.3 14.0 095 | Amps= 16.8

Figure 79: Emergency Panelboard Sizing Worksheet | Lounge

VOLTAGE: 208Y/120V,3PH 4W PANEL TAG: EMH MIN. C/B AIC: 10K
SIZE/TYPE BUS: 60A PANEL LOCATION: Electrical 2 OPTIONS: PROVIDE FEED THROUGH LUGS
SIZE/TYPE MAIN: 60A/3P MLO PANEL MOUNTING: SURFACE FOR PANELBOARD 1L1B
DESCRIPTION LOCATION |LOAD (WATTS)| C/B SIZE | POS.NO. | A | B | C | POS. NO.| C/B SIZE [LOAD (WATTS)| LOCATION DESCRIPTION
PkalotEMLTG Pkg Lot 2500 1 i 2 20A/1P 180 Exterior Cooling TwrLTG
PentHse EM LTG PentHse 350 3 i 4 | | 300 | T FLR | ISTFLREMLTG |
LTG-Stair #1 STAIR 1 448 5 * 6 20ANP 1 - Spare
LTG-1STFLR 18T FLR 2741 7 - 8 / 0 - Spare
LTG-Stair #2 STAIR 2 480 9 - 10 0 - Spare
LTG-Exterior Exterior 531 11 - 12 1] - Spare
LTG-Guest FLRS Guest Firs 2490 13 * 14 1] - Spare
LTG-1ST FLR 18T FLR 615 15 - 16 i - Spare
N.E.EXtLTG 18T FLR 0 17 * 18 0 - Spare
Spare - 0 19 i 20 0 - Spare
Bussed Space 0 21 - 22 i - Bussed Space
Bussed Space 0 23 * 24 0 - Bussed Space
Bussed Space 0 25 * 26 4] - Bussed Space
Bussed Space 0 27 * 25 1] - Bussed Space
Bussed Space 0 29 * 30 4] - Bussed Space
Bussed Space - 0 3 * 32 1] - Bussed Space
Bussed Space - 0 33 - 34 i - Bussed Space
Bussed Space - 0 35 * 36 Q - Bussed Space
Panel "EML" XMR Elec Rm 2 0 a7 i 38 0 - Bussed Space
Panel "EML" XMR Elec Rm 2 0 39 i 40 0 - Bussed Space
Panel "EML" XMR Elec Rm 2 0 41 " 42 0 - Bussed Space
CONNECTED LOAD (KW) - A Ph. 7.91 TOTAL DESIGN LOAD (KW) 13.29)
ICONNECTED LOAD (KW) - B Ph. 1.75 POWER FACTOR 0.95)
[CONNECTED LOAD (KW) - C Ph. 0.98 TOTAL DESIGN LOAD (AMPS) 17|

Figure 80: New Emergency Panelboard Schedule | Lounge
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Feeder Sizing and Voltage Drop
The data for the table below is a summary of redesigned wires for panelboards DMB and EMH. Voltage
drop calculations for both panels were calculated as well. The 2008 NEC Handbook was referenced for

sizes of wires.

Feeder Sizing

Panelboard Tag DMB
Panelboard Voltage 208Y/120
Calculated Design Load (kW) 21.25
Calculated Power Factor 0.99
Calculated Design Load (A) 21.46
Calculated Load (A) with spare 59.62
Feeder Protection Size 60A
Sets 1
Wire Size
Phase (3) #6 AWG
Neutral (1) #6 AWG
Ground (1) #10 AWG
Conduit 1.00” EMT
Power Factor 0.95
Length of Run 7.8 ft
Voltage Drop 0.39
% Drop 0.19

Table 41: Feeder Sizing

*Copper wire, 75°C, THWN, EMT conduit

Feeder Sizing

Panelboard Tag EMH
Panelboard Voltage 208Y/120
Calculated Design Load (kW) 13.29
Calculated Power Factor 0.95
Calculated Design Load (A) 13.99
Calculated Load (A) with spare  38.86
Feeder Protection Size 60A
Sets 1
Wire Size
Phase (3) #6 AWG
Neutral (1) #6 AWG
Ground (1) #10 AWG
Conduit 1.00” EMT
Power Factor 0.95
Length of Run 5.54 ft
Voltage Drop 0.28
% Drop 0.13

Table 42: Feeder Sizing

*Copper wire, 75°C, THWN, EMT conduit
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Ballroom

The luminaires in the Ballroom are controlled via a Lutron GRAFIK Eye System. A Viseo Wallstation
provides local access to the lighting control system and operates every zone and scene. Shades for the
clerestories are controlled by a control interface for the GRAFIK System called the Sivoia QED Controller.
LUT-DMX is another control interface specified to control the LED luminaires in the space. Because the
Ballroom can be divided into three separate spaces with the use of partitions, each smaller ballroom (A, B,
and C) is controlled by its own individual 5-button preset scene wallstation with raise and lower
capabilities.

Lighting Plan
The lighting plan with controls and circuiting can be found in Appendix C.

Existing Panelboard Schedule - DML
All of the circuits on panel DML were modified, and the original panel is shown below.

"DML™ GF Dimning Farnel Lood Scheaule Parel Name: Panel Unit |
Lutron Model No. GPe0-1204ML-20
Panel Address / Location LB3 7
Area/Roon Customer Customer Lutron Lutron Zone/Circuit Description Load Type Actual Load CW/VAD Mox. Load BRKR Size Phase
Circult & Zone Circult & Zane WAVa
une tion 1i r2 a7-4 1 CE NI V1 1 une N 000 L]
8 CE NG COV L Lume 504 2000 B
5 5 5 |v8 CEILING COVE Fl 5 2000 P [
ne 1 DR N IC G 20 2000 L]
Sl Ballroom B s 5 ot I I 200 2000 B
S 5 2 CE L L 1200 2000 c
L CENT HT 2000 A
® 1 Fd B8 JECORATIVE PE NT 2000 B
ne 1 CE 1 L 2000 C
nc s & WHLI ctr S 2000 A
® ne 9 1 7 MRIE W S E L1 735 000 B
m 1 1 ORA NCE nn 2000 c
e Bolircom 12 OWNLIGHT 7 2000 )
5 2000 3 B

n
=
-
»| 0

-
5

=
g

=

5 18 3 OWNLIGHT: 7 2000 [~
F nc & ZP 19 hE— MR16 DO IGHT 483 2000 A
& Ba " A e 582 [= Al-2 .-:'—L_ ACCENT LIGHT 00 2000 204 B
S Ba 0 1 2 AL ENT a0 2000 C
e Bal 2E hd-2 L B 2000 A
S Ballr A 4 ISB 232 4 OwhL TS 4 2000 4 B
S Ba i~ ZSRI0 24 OWHhLIGH 2000 [
3 L 25 E 2000 A
arge Ealiraom © 2 ZLBI4 26 45-2  |WALL ACCENT LIGHT 4 2000 A B
George Mason University GF limming Panel Lood Schedule Panel Name: Panel Unit |
Lutron Model No. GPe0-1204ML-20
Panel Address / Location 123 7/
Area/Roon Customer Customer Lutran Lutron Zone/Circuit Description | Lood Type Actual Load CW/VAD Mox. Load BRKR Size Phase
Circult & Zone Circult & Zane WAy
@ Ballroom B [ ZLEB2G Re Jewic k2 ncondescent 375 000 C
L .-\" 2000 L]
[Small 75B4 29 | 4 .'.'x‘-AI IGHTS 000 P B
" m — A7-6  |Mmie DOWNLIC Elactronic LV 482 2000 c

Figure 80: Existing Panelboard Schedule | Ballroom
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Equation 1

Lorge Bolroom B 2 788 3 A3-2  |WALL ACCENT Incangescent 480 2000 20a-1P A
Lorge Baliroom B 3 w2 3 AS-6  |DECORATIVE PENDANT Incandescent 480 2000 208-1P B
Srall Ballroom B 4 Z5B10 33 hZ-4 DOWNLIGHTS Incandescent 4B0 2000 20A-1P (s
Lorge Botiroom C 6 ZLEIE 34 A6—6  [DECORATIVE PENDANT Incandescent 480 I zm 2ar | A
IPrefunction 3 ZP3 s AT=3 DECORATIVE SCONCE Incandescent 450 2000 208=1P B
Lorge Bolroom C 2 ZLB14 36 WALL ACCENT LIGHT Incensescent 480 2000 208-1P c
Srell Ballroon B 3 z3BI2 a7 DECORATIVE PENDANT Incendescent 480 2000 204-1P A
Srall Ballroom A & I5B& 38 DECORATIVE PENDANT Incandescent 280 2000 204-1P B
Lorge Botiroom A 1 2B EE) A3-1 |DECORATIVE SCONGE Incanaescent 400 2000 208-1P c
Frefunction 10 ZFI0 40 A8-2  [DECORATIVE SCONCE FL - H-Lume 240 2000 200-17 A
Prafunction 13 P13 4 48-5  MRIE WALL WaSH Electronic LV 242 2000 204-1P B
Lorge Bolroom & B ws2 a2 WALL ACCENT LIGHT Incandescent 240 2000 20A-1F ©
Small Ballroam & 1 2381 43 DECORATIVE SCONCE Incandescent 200 2000 204-1P A
Lorge Botiroom A 3 zLP20 44 Wall Accent Light Incancescens 240 2000 204-1P B
Srall Ballroam B 1 587 5 A2-1  |DECORATIVE SCONCE Incandescent 200 2000 200-17 2
Prefunction 7 zp7 I A7-7  MRIE WALL WaSH Electronic LV 121 2000 208-1P A
Srall Ballroon & 3 7383 47 Al-3  |aA DOWNLIGHTS Incangescens 120 2000 204-1P B
Srall Bollroan B 3 7585 48 423 |AA DOWNLIGHT Incandescent 120 2000 204-1P E
Large Baliroom A ] LB 43 &3-4 |88 DOWNLIGHT Posiun Incancescens 120 2000 204-1P A
Large EBaliroam & s ZLEIS 50 #3-7  |4A DOWNLIGHT-PODIUM Incansescens 120 2000 204-1P B
Lorge Bolroon B 4 LB 51 45—+ |aA DOWNLIGHTS Incancescent 120 2000 20417 c
Large Baliraom © 4 s se a6+ |48 DOWNLIGHT Incancescens 120 2000 206-1P A
George Mason University GF Dimming Panel Lood Schedule Parel Name: Fanel Unit 1
Lutron Madel No GRE0-1204M_-20
Panel Address / L tlom: 123/
Area/Raan Custoner | Customer | Lutron | Lutron Zone/Circult Descriation Load Type Actusl Loss Cwrva) | Max Load | BRKR Sze | shase |
Cireult & Zore Circult = | Zone WAV
Large Baliroom 3 1 787 53 #5-1  [DECORATIVE SCONCE Incandescent 100 2000 204-1F B
Large Baliroon C 1 2Lma 54 #6-1  [DECORATIVE SCONCE Incargescent 100 2000 20418 [
Large Bullroom A 3 ZLBY 55 AB-6  DOWNLIGHTS Incondescent 1440 2000 204-1P A
56 spare 0 2000 204-1P
57 Spare 3 2000 204-1P
58 Spare 0 2000 204-1F
59 Spare 0 2000 204-1P
&0 Spare o 2000 20a=1F
180/808Y, 30-4 Wire Maln Lugs GP Dimming Ponel contalning | B0A-1Pole kranch breaker rated ot 10,000AIC Feed Typas Prose A 1088 W/VA
far each of tne 61 dirming clrcults. Panel s susdvided Into three sections Mex Input feed = 400 Frase Bi 081 Wva
Normal
Frase O 11146 W/vA

Figure 81: Existing Panelboard Schedule
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Emergency Panel Affected:

The circuiting for emergency panel EML was altered after changing the lighting. The original panelboard
schedule is shown with the two circuits modified highlighted below:

PANELBOARD SCHEDULE EML
VOLTAGE PHASE | WIRE MCB_(A) MLO (A) Alc MOUNTING MANUFAC.  [MDL # OWG_REF
120 / 208 3 0 - SURFACE - - £6.03
TYPE LEGEND REMARKS
[LIGHTING K KITCHEN EQ PROVIDE EQUIPMENT GROUND BUS
|RECEPT!.CLES E EXISTING PROVIDE FEED THRU LUGS FOR MULTI-SECTION PANELS
M |MECH EQUIP 0 OTHER
= =
- ITEM w ow | 3 [ o %| Loa CKLBK ) S | & |e ITEM -
& SERVED | = B [ melel W I[El W plwme| 3| = = SERVED <
1| DR HOLD OPEN, 1STFL |o| #10 | 3/4" | 204 [1] 200 |a| 500 | 1] 20a |3/4 | #12 [R]| ELEVATOR PIT LTG AND REC | 2
3 | DR HOLD OPEN, 2ND FL [o| #10 [ 3/4" [ 208 [1] 200 [B] 500 [1] 204 [3/47[ #12 [R| ELEVATOR PIT LTG AND REC | 4
5 | DR HOLD OPEN, 3RD FL [o| #10 [ 3/4" | 20a [1] 200 |c| 500 [ 1] 20A [3/4"| #12 [R| ELEVATOR PIT LTG AND REC | 6
7 | DR HOLD OPEN, 4TH FL [o| #10 | 3/4" | 20a |1]| 200 [A] 1200 [2| 20a | 1" [ #10 [0| GENERATOR ENGINE HEATER | 8
9 | DR HOLD OPEN, S5TH FL [o[ #10 [ 3/4" [ 20a [1] 200 [B] 1200 0 10
11| DR HOLD OPEN, 6TH FL [o| #10 | 3/4" [ 20a [1] 200 [c| 1200 [3] 208 | 1" | #10 [0 GENERATOR BATTERY CHGR 12
13| DR HOLD OPEN, 7TH FL |o| #10 | 3/4" [ 308 |1] 200 [A[ 1200 0 14
15|  FIRE EXTING. SYSTEM _|0| #10 | 3/4" | 250 |1 2400 [B] 1200 0 16
17 JOCKEY PUMP - - - 200 [1] 0 |c| 720 [1] 200 [3/4°| 12 |R FIRE PUMP _ROOM RECS 18
19 SPARE - - - 200 (1] o [a]| 612 [1] 208 [3/4 | #12 | R [FMERG. ELEC RM REC & F—EL-1 20
2 SPARE -1 - - 204 [1] o [B| 352 |1 20a [3/# | #12 [L LTG— 1ST FL LOBBY 22
23 SPARE -1 - - 200 [1] 0 |cl| 520 [1] 208 [3/4°| 12 | LTG- 1ST FL REST 24
25 P—TRAP HEAT TRACE M| #10 1" 204 1] 624
27 | CTFS—1 HEATER RECEPT. |R| #10 1" 20 [ 1] 1200
29 | COOLING TOWER YARD REC |R| #10 1" 20A (1] 500 |C| 778 | 1| 20A |3/% | #14 |L LTG—1ST_FL_PREFUNC 30
31| CLING TWR HEAT TRACE [M| #10 1" 304 [2] 1200 [A] O |1 - - |- BUSSED SPACE 32
33 1200 |B| 0 |1 - - |- BUSSED SPACE 34
35 BUSSED SPACE - - - 1] o el o |1 - - |- BUSSED SPACE 36
37 BUSSED SPACE -1 - - 1] 0o [Al o |1 - - |- BUSSED SPACE 38
39 BUSSED SPACE -1 - - 1] o [l o |1 - - |- BUSSED SPACE 40
41 BUSSED SPACE -1 - - 1] o lcl o |1 - - |- BUSSED SPACE 42
A B c TOTAL
CONNECTED LOAD (vA) | 7136 | 9172 | 4618 [ 20926 |
Figure 82: Existing Emergency Panelboard | Ballroom
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Branch Circuit Calculations

Panelboard DML
Luminaire Quantity Watts/Luminaire Total Watts Voltage
Tag
L 36 100 3600 1.00 208Y/120V 10.00
M 12 75 900 1.00 208Y/120V 2.5
N 744 3 2232 0.99 208Y/120V 6.26
0 4 105 420 1.00 208Y/120V 1.17
P 16 10 160 1.00 208Y/120V 0.44
Total Watts 4764 Total Amps  20.37 |
Table 43: Branch Circuit Calcs | PB DML
Panelboard EML
Luminaire Quantity Watts/Luminaire Total Watts Voltage
Tag
L 10 100 1000 1.00 208Y/120V 2.78
M 8 75 600 1.00 208Y/120V 1.67
Total Watts 1356 Total Amps 4.45 |

Table 44: Branch Circuit Calcs | PB EML

Because the Ballroom has so many different zones of lights and will accommodate four preset scenes,
more than one circuit will be used. In fact, because there are 15 zones assigned to the lighting layout, 15
circuits will be used because of dimming purposes in the different scenes. The calculations are
summarized below for each circuit:

Panelboard DML
Circuit Luminaires Quantity Watts/Luminaire Total Watts Voltage Amps
(Tag)
1 P 8 10 80 1.00 208Y/120V 0.22
2 M 6 75 450 1.00 208Y/120V 1.25
3 L 18 100 1800 1.00 208Y/120V 5.00
4 N 372 3 1116 0.99 208Y/120V 3.13
5 [0) 2 105 210 1.00 208Y/120V 0.58
6 P 4 10 40 1.00 208Y/120V 0.11
7 M 3 75 225 1.00 208Y/120V 0.63
8 L 9 100 900 1.00 208Y/120V 2.50
9 N 186 3 558 0.99 208Y/120V 1.57
10 0 1 105 105 1.00 208Y/120V 0.29
11 P 4 10 40 1.00 208Y/120V 0.11
12 M 3 75 225 1.00 208Y/120V 0.63
13 L 9 100 900 1.00 208Y/120V 2.50
14 N 186 3 558 0.99 208Y/120V 1.57
15 0 1 105 105 1.00 208Y/120V 0.29

Total Amps 20.38 ‘
Table 45: Branch Circuit Calcs | PB DML
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Panelboard EML
Circuit Luminaires Quantity Watts/Luminaire Total Watts Voltage Amps ‘
(Tag)
26 L 10 100 1000 1.00 208Y/120V 2.78
28 M 8 75 600 1.00 208Y/120V 1.67

Total Amps 4.45 \
Table 46: Branch Circuit Calcs | PB EML
Panelboard Sizing

Circuits 1-15 were modified in Panel DML for the Ballroom. Only a portion of each of these circuits had
luminaires in the Ballroom, so in order to modify the circuits, the old loads from only the Ballroom were
subtracted and the new ones (calculated above) were added. The new panelboard is seen below.
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PANELBOARD SIZING WORKSHEET
Panel Tag > DML Panel Location: Storage
Neminal Phase to Neutral Voltage-—— > 121 Phase: 3
Mominal Phase to Phase Voltage-——--- > 208 Wires: 4
Pos|Ph. Load Type Cat.| Location Load |Units| |.PF | Watts WA Remarks
1 | A | Prefunction/Blrms | 1 P/B 1480 W 1.00 1480 1480
2 | A | Prefunction/Blrms 1 P/B 1650 W 1.00 1650 1650
3 | B | Prefunction/Blrms | 1 P/B 2490 W 1.00 24490 2490
4 | B | Prefunction/Blrms | 1 P/B 4156 W 0.99 4156 4198
5 | C© | Prefunction/Blrms 1 P/B 3240 W 1.00 3240 3240
6 | C | Prefunction/Blrms | 1 P/B 1766 W 1.00 1766 1766
7 | A | Prefunction/Blrms 1 P/B 346 W 1.00 346 346
8 | A | Prefunction/Blrms | 1 P/B 1565 W 1.00 1565 1565
9 | B | Prefunction/Blrms | 1 P/B 1293 W 0.99 1293 1306
10 | B | Prefunction/Blrms 1 P/B 345 W 1.00 345 345
11| C | Prefunction/Blrms | 1 P/B 1160 W 1.00 1160 1160
12 | C | Prefunction/Blrms 1 P/B 2017 W 1.00 2017 2017
13 | A | Prefunction/Blrms | 1 P/B 1142 W 1.00 1142 1142
14 | A | Prefunction/Blrms | 1 P/B 558 W 0.99 LEE 564
15| B | Prefunction/Blrms 1 P/B 105 W 1.00 105 105
16| B 2 0 W 1.00 0 0
17| C 2 0 W 1.00 0 0
18| C 2 0 W 1.00 0 0
19| A 2 0 W 1.00 0 0
20 A 2 0 W 1.00 0 0
21| B 2 0 W 0 0
22| B 2 0 W 0 0
23| C 2 0 W 0 0
24| C 2 0 W 0 0
25 A 2 0 W 0 0
26| A 2 0 W 0 0
27| B 2 0 W 0 0
28| B 2 0 W 0 0
20| C 2 0 W 0 0
0l C 2 0 W 0 0
3| A 2 0 W 0 0
32| A 2 0 W 0 0
33| B 2 0 W 0 0
34| B 2 0 W 0 0
35| C 2 0 W 0 0
B C 2 0 W 0 0
37| A 2 0 W 0 0
36| A 2 0 W 0 0
9| B 2 0 W 0 0
401 B 2 0 W 0 0
41 C 2 0 W 0 0
421 C 2 0 W 0 0
PANEL TOTAL 233 234 Amps= 194 8

Figure 83: Panelboard Sizing Worksheet | Ballroom

Page 102 of 215



Hotel and Conference Center
AE Senior Thesis Final Report

Haley Darst
Lighting | Electrical

PHASE LOADING kW kKVA Yo Amps
PHASE TOTAL A 6.7 6.7 29% 56.2
PHASE TOTAL B 5.4 8.4 365% 704
PHASE TOTAL C §.2 8.2 35% 68.2

LOAD CATAGORIES Connected Demand ver. 1.0

kW kWA kW KVA PF

1 Lighting 23.3 234 23.3 234 1.00
2 Spare 0.0 0.0 0.0 0.0
3 00 0.0 0.0 0.0
4 0.0 0.0 0.0 0.0
5 0.0 0.0 0.0 0.0
6 0.0 0.0 0.0 0.0
7 0.0 0.0 0.0 0.0
8 00 0.0 0.0 0.0
9 unassigned 0.0 0.0 0.0 0.0
Total Demand Loads 233 234
Spare Capacity 25% 5.8 5.8

Total Design Loads 29.1 292 1.00 | Amps= 1.2

Figure 84: Panelboard Sizing Worksheet | Ballroom

PANELBOARD SCHEDULE

VOLTAGE: 208Y/120V 3PH 4W
SIZE/TYPE BUS: 110A
SIZE/TYPE MAIN: T10A/3P MLO

PANEL TAG: DML

PANEL LOCATION: Storage
PANEL MOUNTING: SURFACE

MIN. C/B AIC: 10K

OPTIONS: PROVIDE FEED THROUGH LUGS
FOR PANELBOARD 1L1B

DESCRIPTION LOCATION |LOAD (WATTS)| C/B SIZE | POS.NO | AlB

POS. NO. ‘ C/B SIZE

LOAD (WATTS)

LOCATION

Hr vBIrms P/B 1 2 =] Pri
i P/B 3 * 4 P/B I
P/B 5 6 P/B
P/B 7 g P/B
P/B 9 = 0 P/B
P/B 11 2 i P/B
P/B IS 14 558 P/B
P/B 15 - 16 20AN1P 0 0
0 20A1P 17 18 20AMP 0 0
0 0 20A/M1P 19 20 20AMP 0 0
20A/1P 21 * 22 20AM1P 0
20A1P 23 24 20A1P 0
20A1P 25 26 20A1P 0
20A1P 27 - 28 20A/1P 0
20A1P 29 30 20A11P 0
20A1P 31 32 20A11P 0
20A1P 33 - 34 20A11P 0
20A1P 35 36 20A11P 0
20A/1P 37 38 20AMP 0
20A/1P 39 * 40 20AMP 0
20A/1P 41 42 20AN1P 0
CONNECTED LOAD (KW) - A Ph. TOTAL DESIGN LOAD (KW} 29.14
CONNECTED LOAD (KW) - B Ph. POWER FACTOR 1.00)
CONNECTED LOAD (KW) - C Ph. TOTAL DESIGN LOAD (AMPS) 81

Figure 85: New Panelboard Schedule | Ballroom
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Circuits 26 and 28 on Panelboard EML were modified for the new emergency lighting in the Ballroom.
The new panelboard schedule is shown below.

PANELBOARD SIZING WORKSHEET
Panel Tag > EML Panel Location: Electrical 2
MNominal Phase to Neutral Voltage--———- > 120 Phase: 3
Nominal Phase to Phase Voltage-——— > 208 Wires: 4
Pos|Ph. Load Type Cat] Location Load |[Units| | PF | Watts WA Remarks
1| A | DR Hold Open 1F | 3 FL 1 200 W 1.00 200 200
2 | A|ElevPitlLtg& Rec | 2 Elev Pit 500 W 0.95 500 526
3| B | DRHold Open 2F | 3 FL 2 200 W 1.00 200 200
4 | B | ElevPitlLtg& Rec | 2 Elev Pit 500 W 0.95 500 526
5 | C | DR Hold Open 3F | 3 FL 3 200 W 1.00 200 200
6 | C | ElevPitLtg& Rec | 2 Elev Pit 500 W 0.95 500 526
7 | A | DR Hold OpendF | 3 FL 4 200 W 1.00 200 200
8 | A | Gener Engine Hir | 3 Exterior 1200 W 1.00 1200 1200
9 | B | DR Hold Open 5F | 3 FL5 200 W 1.00 200 200
10| B 6 1200 W 1.00 1200 1200
11| C | DR Hold Open 6F | 3 FLE 200 W 1.00 200 200
12 | C |Gener Battery Chgr| 3 Exterior 1200 W 1.00 1200 1200
13| A | DR Hold Open 7F | 3 FL7 200 W 1.00 200 200
14| A 6 1200 W 1.00 1200 1200
151 B Fire Exiting Sys 3 | Fire P Rm 2400 W 1.00 2400 2400
16| B B 1200 W 1.00 1200 1200
17| C Jockey Pump 3 | Fire PRm 0 W 1.00 0 0
18] C |Fire PumpEmRec| 3 | Fire PREm 720 W 1.00 720 720
191 A Spare 4 0 W 1.00 0 0
20| A | EMElecERmRec | 3 |Em-ElecR 612 W 1.00 512 512
211 B Spare 4 0 W 1.00 0 0
22| B |LTG- 1stFL Lobby| 1 Lobby 352 w 0.98 352 359
23| C Spare 4 0 W 1.00 0 0
24| C | LTG-1stFL Rest | 1 | Restaurant 520 W 1.00 520 520
25| A |P-TrapHeat Trace | 3 624 W 1.00 6524 6524
26| A |LTG-1stFLBLRM]| 1 | Ballroom 1000 W 1.00 1000 1000
27| B |CTFS-1HTR Recs | 3 1200 W 1.00 1200 1200
28| B |LTG-1stFLBLREM| 1 | Ballroom 500 W 1.00 500 500
29| C | Cooling TwrRec | 3 Exterior 500 W 1.00 500 500
30 C |LTG-1stFL Prefu| 1 | Prefunct 7 W 1.00 778 778
31| A |Clg Twr Heat Trace| 3 Exterior 1200 W 1.00 1200 1200
32 A Bussed Space 5 0 W 1.00 0 0
33| B 6 1200 W 1.00 1200 1200
34| B 5 0 W 1.00 0 0
35| C 5 0 W 1.00 0 0
3| C 5 0 W 1.00 0 0
37| A 5 0 W 1.00 0 0
38| A 5 0 W 1.00 0 0
39| B 5 0 W 1.00 0 0
0| B 5 0 W 1.00 0 0
41| C 5 0 w 1.00 0 0
421 C 5 0 W 1.00 0 0
PANEL TOTAL 20.6 20.7 Amps= 172.4

Figure 86: Emergency Panelboard Sizing Worksheet | Ballroom
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PHASE LOADING kW KVA % Amps
PHASE TOTAL A 6.9 7.0 34% 58.0
PHASE TOTAL B 9.1 9.1 44% 5.7
PHASE TOTAL c 4.6 4.6 22% 38.7
LOAD CATAGORIES Connected Demand ver 102
kKW kKWVA DF kW KVA PF
1 |Lighting 3.3 3.3 3.3 3.3 1.00
2 |Lighting and Rec Combo 15 1.6 1.5 1.6 0.95
3 |Other 11.1 11.1 11.1 11.1 1.00
4 |Spare 0.0 0.0 0.0 0.0
5 [Bussed Space 0.0 0.0 0.0 0.0
6 |unassigned 4.8 4.8 4.8 4.8 1.00
7 0.0 0.0 0.0 0.0
8 0.0 0.0 0.0 0.0
9 unassigned 0.0 0.0 0.0 0.0
Total Demand Loads 206 20.7
Spare Capacity 25% 52 b2
Total Design Loads 258 259 1.00 | Amps= 71.8

Figure 87: Emergency Panelboard Sizing Worksheet | Ballroom

PANELBOARD SCHEDULE

VOLTAGE: 208Y/120V,3PH,4W PANEL TAG: EML MIN. C/B AIC: 10K
SIZE/TYPE BUS: 1004 PANEL LOCATION: Electrical 2 OPTIONS: PROVIDE FEED THROUGH LUGS
SIZE/TYPE MAIN: 1004/3P MLO PANEL MOUNTING: SURFACE FOR PANELBOARD 1L1B
DESCRIPTION LOCATION |LOAD (WATTS)| C/BSIZE | POS.NO. | A | B | C | POS.NO_| C/B SIZE [LOAD (WATTS)| LOCATION DESCRIPTION
DR Hold Open 1F FL1 200 20AM1P 1 * 2 20A/11P 500 Elev Pit Elev Pit Ltg & Rec
DR Hold Open 2F FL2 200 20A/1P 3 - 4 20A/1P 500 Elev Pit Elev Pit Ltg & Rec
DR Hold Open 3F FL3 200 20A/1P ] - 6 20A/1P 500 Elev Pit Elev Pit Ltg & Rec
DR Hold Open 4F FL4 200 20AM1P 7 i il 20A11P 1200 Exterior Gener Engine Hir
DR Hold Open 5F FLS 200 20AM1P 9 - 10 20A11P 1200 0 0
DR Hold Open 6F FLB 200 20AM1P 11 * 12 20A/1P 1200 Exterior Gener Battery Chgr
DR Hold Open 7F FL7 200 20AM1P 13 - 14 20A/1P 1200 0 0
Fire Exiting Sys Fire P Rm 2400 20AM1P 15 : 16 20A/1P 1200 0 0
Jockey Pump Fire P Rm 0 20A1P 17 - 18 20A11P 720 Fire P Rm Fire Pump Rm Rec
Spare 0 0 20A1P 19 * 20 20A/1P 612 Em-Elec R EM Elec Rm Rec
Spare 0 20A/1P 21 * 22 20A/1P 352 Lobby LTG - 1st FL Lobby
Spa[e 0 204/1P 23 * 24 204810 Peactanrant | TS - 1ef Fl_Dect
P-Trap Heat Trace 624 20A1P 25 * 26 Balln LTG - 1st FL BLRM
CTFS-1 HTR Recs 1200 20AM1P 27 * 3 Ballroc LTG - 1st FL BLRM
Cooling Twr Rec Exterior 500 20A1P 29 * ) 7o oL LTS = isiiLcriciu
Clg Twr Heat Trace Exterior 1200 20A1P 31 * 32 4] Bussed Space
1200 20AM1P 33 * 34 1] Bussed Space
Bussed Space 0 20AM1P 35 * 36 1] Bussed Space
Bussed Space 0 20A/1P 37 i 38 0 Bussed Space
Bussed Space 0 20A/1P 39 - 40 0 Bussed Space
Bussed Space 0 20AM1P 41 * 42 0 Bussed Space
CONNECTED LOAD (KW) - A Ph 5.94 TOTAL DESIGN LOAD (KW) 25785
CONNECTED LOAD (KW) - B Ph. 9.05 POWER FACTOR 1.00
CONNECTED LOAD {KW) - C Ph. 4.62 TOTAL DESIGN LOAD (AMPS) 72

Figure 88: New Emergency Panelboard | Ballroom
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Feeder Sizing and Voltage Drop
The data for the table below is a summary of redesigned panelboards DML and EML. Voltage drop
calculations for both panels were calculated as well. The 2008 NEC Handbook was referenced for sizes of

wires.

L FeederSizing |
Panelboard Tag DML
Panelboard Voltage 208Y/120
Calculated Design Load (kW) 29.14
Calculated Power Factor 1.00
Calculated Design Load (A) 72
Calculated Load (A) with spare 90
Feeder Protection Size 100A
Sets 1
Wire Size

Phase (3)2/0
Neutral (1)2/0
Ground (1) #8 AWG
Conduit 2.00” EMT
Power Factor 0.95
Length of Run 307.62
Voltage Drop 5.36
% Drop 2.58

Table 47: Feeder Sizing for DML

*Copper wire, 75°C, THWN, EMT conduit

Feeder Sizing

Panelboard Tag EML
Panelboard Voltage 208Y/120
Calculated Design Load (kW) 25.76
Calculated Power Factor 1.00
Calculated Design Load (A) 71.56
Calculated Load (A) with spare 89.44
Feeder Protection Size 100A
Sets 1
Wire Size
Phase (3) #3 AWG
Neutral (1) #3 AWG
Ground (1) #8 AWG
Conduit 1.25” EMT
Power Factor 0.95
Length of Run 8.45
Voltage Drop 0.37
% Drop 0.18

Table 48: Feeder Sizing for EML

*Copper wire, 75°C, THWN, EMT conduit
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Dimming Control Diagram

The Ballroom lighting is all on dimming panel DML. Lutron’s GRAFIK Eye system controls all of the
zones and scenes in the Ballroom. Below is an example of a Lutron GRAFIK Eye Wiring diagram.
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WIBING SYMEOLS
All dimming bellests fo ba Luiron EceSystem, Hi-Luma A Lufron cable GRX-CBL—45L
or Eca—10 typo, (5 Conductor Nen—Flenum) or
GRX—PCBL-46L (5 Canducior
EE. fo conflrm all clreulting regulrements. Plonum rafed). Oiherwise use
2 §126W0
fo verlfy quantlly, locaflon & finlsh of all controls. Boltion #9461, and betwesn

panels odd 1 F12AWG
(1.0mm?) for emergency sensing.

All faceplates, dimmers, awitches, receptucles &
cable/phone Jacks to be Lutran NOVA T~

_all systoms O sivola link requires Lutron cable
rical confractor SYQ-CBL-250 ar 2 §16{Power),
up visit with 10 1 #1B (Gnd) plus 4 §18 Twisted
crze-1znon-20 days: natlea. and Shielded.

T

Page 108 of 215

W)
= . 2 E . ﬂ -
=0SHW-E
Sewes 1-4 & O Seanar 14 & OF
™8 <t Rowaamar (6 Gong U3 Buckbux by Othws)
o8 Dimmer Fonsl (1 Dang DS Backbe by Othars)
=)
Infrarad Pertion

(Shades and Shads Powar Panels to be
provided by Window Treatment Dealer)

Dimming Control Diagram

|
|
|
— P S B
| == T
| "tE o
I D— =g,
| o0
_ lf TR
= s R
| D— =mresz
I GRAFIK Eye 4000
o0
_ oo System
1 = bt
“ D— =2 CONCEPT DRAWING
_ ol NOT FOR CONSTRUCTION
N,
Projat Number: X
4 rE. A Drawn By: X
50-1 50— 4ST-Wh-tan Drawing Revision: X
SR ey Drawing D X
Sheet X
OLUTRON.

290 Eute o | Coopambag,PA 180581 USA
110)202-3800 | I 310) 2021145

Hotel and Conference Center
AE Senior Thesis Final Report

Figure 6



Hotel and Conference Center Haley Darst
AE Senior Thesis Final Report Lighting | Electrical

Protective Device Coordination Study

A protective device coordination study was conducted addressing a single-path through the distribution
system using the Per Unit Short Circuit Method. The path chosen for this study was from the utility
transformer to Switchboard C/T to Distribution Panel HM to local panel HM Sec 2. This path is shown
below.

TO
DOMINION
POWER

<Er
.
I—CC ]DFI
I_r"'\f"'“ "‘r""\ﬂ

CT mm—

T

FIRE PUMP
&
E /}

CONTROLLER]
o

FIRE FIMF
saHP

Figure 89: Coordination Study | Path
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Base kVA 1000
Available Utility Fault (KVA) 10000| ¥X | ¥R | XZ |Isc(A)
System Voltage 0.1

X(p.u.) = kVA base / Utility S.C. kVA =| 0.0001

R(p.u.) = 0 © © © 4373
[Utility Transformer Secondary |
Avg. %7 = 5.8 X(p.u.)=%X*kVAbase /100 * kVA transformer =| 0.0535
Avg. X/R= 2.38| R(p.u.)=%R*kVA base /100 * kVA transformer =| 0.0225| 0.1535 | 0.0225 0.158 76109
%X = 5.35
%R = 2.25
kVA = 1000
Wire = #4 X =(L/1000) * XL * (1/Sets), X(p.u.)=| 0.0892
Length = 32.52 R=(L/1000)*R* (1/Sets), R(p.u.)=| 0.4531| 0.2427 | 0.4756 | 0.6198 | 15463
Sets = 1
X= 0.0632
R= 0.321
Wire = [4/0AWG X =(L/1000)* XL* (1/Sets), X(p.u.) = 0.0476
Length = 44.11 R=(L/1000)* R* (1/Sets), R(p.u.)=| 0.0613| 0.3319 | 0.9287 [ 1.0816 8153
Sets = 2
X= 0.0497
R= 0.064

Table 46: Short Circuit Analysis | Results

Base kVA
Utility Contribution (MVA)
Equipment Characteristics Per-Unit Value Table

%X %R %Z kVA | X/1000ft [ R/1000ft | Z/1000ft | Length | #sets |3Ph Voltage (V)| Mark Xu Ru Zu Isc
X 10000 Utility 0.1 0.1

4373.866

T-1 0.0535 0.058039

SWBD P

76108.73|

15463.23

0.081 FEEDER 9| 0.047575 | 0.061264 | 0.077567

8153.362)

HM
| | | | | | | | | [ 8153.362

Table 7: Short Circuit Analysis | Calculations

Because information was not found regarding one of the circuit breakers in this run, another run with
three circuit breakers was chosen for the protective coordination device study. The three breakers were
rated at 60A, 150A, and 600A. The calculations are shown below:

60x13=780/150=5.2

60x13=780/600=1.3
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The 60A breaker is shown in blue, 150A in pink, and 600A in green. The trip curves for the
three breakers were placed on the same graph for ease in analyzing the system. According to the
study (see figure and calculations above), the circuit breakers were properly sized on the system.
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Copper versus Aluminum Feeder Analysis

Introduction:

The purpose of this study is to determine whether a change from copper to aluminum feeders in the
distribution system of the Hotel and Conference Center is advantageous or not. There are advantages and
disadvantages to both materials that must be considered. Because aluminum is the most abundant metal,
it is less expensive than copper, so there is a potential for saving money by changing the feeders. Data
from the RS Means Building Construction Cost Data 2011 was referenced for pricing of both aluminum
and copper feeders. Spreadsheets comparing the cost data are shown on the next page.
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Figure 91: Aluminum Feeders
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Analysis and Conclusions:

After comparing the costs of both aluminum and copper feeders for the distribution system, cost savings
were determined. A summary is provided below:

Copper Wire $104,593.02
Aluminum Wire $47,597.31
Cost Savings $56,995.71
Percent Savings 54%

Table 51: Table #51

Part of the reason for such a large difference is due to the fact that some of the cost data for certain feeder
sizes were not available in the RS Means Building Construction Cost Data book.

Misconceptions about the inferiority of aluminum conductors are often made throughout the country. The
electrical industry has, in fact, utilized aluminum feeders for well over 100 years. Aluminum happens to
be a very reliable source for conductors, too, withstanding more surge and overload currents than copper
conductors. On a per pound basis, aluminum is over twice as good as conducting electricity than copper.
Aluminum conductors also have a longer life than copper. Aluminum conductors do oxidize like copper,
however, if surface oxidation occurs again under the right conditions, the exposed surfaces can be
protected again; whereas copper completely oxidizes over time.

Copper conductors have a higher tensile strength and conduct electricity better than aluminum. Copper
wires also have a less expensive life cycle. Therefore, if space is a critical component of the electrical
distribution system in a building, copper tends to be a better option.

If the copper wires were to be replaced with aluminum wires, the wire sizes would have to increase to
achieve the same ampacity. This would also increase the conduit size in response. The study does show
that there is a huge amount of cost savings by employing aluminum wires. Because the cost benefit is so
great in replacing the conductors to aluminum, and because space is not an issue in design, I recommend
the aluminum conductors. Additional space to accommodate a greater volume of aluminum enables the
alternating current to be greater on its surface than the core. This will mean the conductors will be more
efficient, too.
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Photovoltaic Array Feasibility Study

Introduction:

Since the Hotel and Conference Center has received a LEED Gold certification by the U.S. Green Building
Council, it is evident that sustainability was a driving factor in design. Therefore, an analysis of adding a
photovoltaic (PV) array onto the roof was completed in order to evaluate the benefits and feasibility of the
system.

Background:

Located in a more rural area, the Hotel and Conference Center will not receive any shadows from
buildings as no buildings are located anywhere on its site. However, Virginia is not necessarily the
sunniest of locations in the United States and may not be the most ideal location for installing solar
panels.

The percentage of sunshine per month in Virginia throughout the year is less than the national average.

Sunshine

City

50%- N | US average

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Figure 92: Sunny Days in Unknown City, Virginia

Percentage of cloud cover per month indicates that for the course of an entire year, over 50% of the days
will have some sort of cloud coverage.
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Cloudy Days

Days clear
of clouds

I—
Partly cloudy
days

Cloudy
days

Days with
precipitation
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Figure 92: Cloudy Days in Unknown City, Virginia

System:

The proposed photovoltaic array will be mounted on the roof of the hotel tower on the building. Because
the roof is flat, the panels will not need to be mounted on racks and angled at all.

The E19/320 Solar Panel from Sunpower is the most efficient photovoltaic panel on the market. It has an
efficiency of 19.6%, higher than conventional panels specified.

SurPorwar’s High Efficiancy Advanioge

0% 18% 19%
15% 15%
1o 10%
%
Thin Film Conventional SunPowar SunPower

E18 Serias E1% Saries

Figure 93: Efficiency Comparison Graph
The proposed photovoltaic system was to try and produce about 500kW (or about 1/3 the power of
the main distribution panel) on the hotel tower roof. The square footage of usable roof space is

about 10600SF, allowing about (530) 5’-0” x 4’-0” panels at 320kW each. However, the system only
receives about half of the power, reaching a maximum of 169.6 kW.
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Electrical Data
Meazred ot Sandard Test Condions [STC): imodiance of 1000WY we, Ak 1.5, ond cel temperabre 25° C

Peak Power [+5/:2%] P 320 W

Efficiency n 19.46 %

Rated Voltage Vimpp 547V

Rated Current hnpp 584 A

Open Cireuit Veltage Voc L4.8V

Shert Cirewit Current I, 4524 A

Maximum System Voltage L &00W

Temperature Cosfficients Pawer (P) 0.38% K
Vohage Vo -176.6mV /K
Current (l,) 3.5ma /K

NOCT 45°C /2" C

Series Fuse Rating 15 A

Figure 94: Electrical Data of PV Panel

Calculations:

The maximum voltage of the photovoltaic array occurs at the lowest temperature of the array. Therefore,
ASHRAE 90.1-2007 was referenced to find the minimum temperature in Virginia (the exact city cannot be
revealed) of 14°F (-10°C). The change in temperature from the Standard Test Condition (STC) and the
change in open circuit voltage was accounted for as well.

Noted above, the STD temperature is 25° and the open-circuit voltage changes with a slope of -0.177 V/°C.
E}‘il; ?pen circuit voltage of the PV Array specified is 64.8V. The change in temperature from the STC is
-10°C - 25°C = -35°C

The change in open-circuit voltage is:

-0.177 V/°Cx -35°C = 6.195V

Therefore, the new open-circuit voltage is 64.8V plus the change of 6.195V, for a total of 70.995V at 10°C.

Next, the maximum voltage of the array was calculated and checked to see how many panels could fit on
the inverter specified (Sunny Tower with 6 Sunny Mini with 68.4 kW each).

The maximum DC voltage is 700V. Dividing this total voltage by the voltage of the system allows you to
determine how many modules are allowed on the inverter. Therefore, 9 modules are allowed on this
system (700V / 70.995V = 9.86 modules = 9). The voltage has to be checked as well (9 * 70.995V =
638.995V) to make sure the system can handle the number of modules. This also means no more than
nine panels can be in series with the inverter.
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Nine panels at 320W each gives a total of about 2.88kW. The goal of the PV Array study was to determine
if the maximum power of the array could indeed be reached (recall maximum of 169.6 kW). This means
that 59 rows of panels must be installed in order to reach the maximum (169.6 / 2.88 kW = 59 rows of
panels).

Using the dimensions of the roof plan, 54 rows of 9 panels each could be obtained on the roof, or 155.5
kw.

Ref. North

17

T

S

.

Figure 95: Roof Plan of Hotel Tower | NTS

Analysis and Conclusions

Knowing that the optimal number of panels cannot fit on the roof nor can the targeted amount of kW be

generated by the photovoltaic system, it is recommended that the Hotel and Conference do not implement
a photovoltaic system.
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Architectural Breadth

Introduction:

The Hotel and Conference Center highlights various social events in its Ballroom, including themed
events, cocktail receptions, company outings, anniversary parties, reunions, and wedding receptions.
Capacities may vary in the room, so making use of the two operable partitions is available. These
partitions can separate the Ballroom into one, two, or three salons. The Ballroom accommodates up to
579 guests in a reception setting, 611 as a theater, and as many as 456 in a banquet setting.

The inspirational image for this space is a dark cave illuminated by a sliver of
daylight. Just like a cave in nature, a ballroom in a conference center shuns
the daylight. However, adding in daylight into the space really enhances the
overall atmosphere during certain types of events, specifically long
conferences or even early morning breakfasts. With the use of four
clerestories, daylight is integrated into the Ballroom. For events not wanting
daylight or for those using projection screens, shading devices can be
utilized.

The main objectives of the architecture breadth are as follows:
1. Integrate a unique daylighting system within the space to

enhance the architect’s overall image for the hotel
2. Enhance room aesthetics and architectural integrity

Problem: Figure 96: Inspirational Image

Ballrooms typically do not integrate daylight into their design, but with the architect’s vision for the
building, daylight seemed an integral part that could enhance the aesthetics of the Ballroom.
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Figure 96: Ballroom Plan | NTS

As seen above, the Ballroom is on the interior of the conference center portion of the building, allowing no
natural light into the space. A double tiered cove lighting system actually makes the Ballroom space much
taller than the overall height of the rest of the conference center. With another height addition,
clerestories could be added that would not distract from the view from the exterior of the building.
Clerestories are a simple means of bringing in natural light into a space and can be controlled using
appropriate shading devices depending on orientation.

The four clerestories are centered along the entranceways of the Ballroom on the north and east
elevations. Even if the Ballroom is split into two or three separate spaces, each room will have some sort
of daylight integration with it.

The original elevations of the north and east elevations are shown below.
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Figure 99: Ballroom East Elevation | Original
Solution:

Adding in daylight into a Ballroom could be troublesome for a variety of reasons. Controls are typically
one such reason, and would definitely pose a threat in the Ballroom design as the design implements
shades, as well. The proposed Ballroom design includes high-tech dimming, scene, and zone controls via
a Lutron Grafik Eye System, which also integrates shading controls. This will allow the users in the space
to adjust the shades as necessary.

Originally, the ceiling height of the Ballroom was 16’-0”, with a double tiered coffered ceiling extending up
to 20’-0” total (each ceiling pop-up was 2’-0” tall). The ceiling height was increased by 6’-0” to include
four clerestories (two on both the northern and eastern sides of the space), for a general ceiling height of
22’-0”. In order to keep the architectural integrity of the room, the double coffered ceiling was kept and
extended as well. This led to an increase in overall height of 26’-0” in the topmost cove.
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Figure 100: Ballroom North Elevation | New
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Figure 7: Ballroom East Elevation | New

The clerestories could not be simply added in, however. Two columns on the northern wall of the
Ballroom had to be moved in order to accommodate for the size and position of the clerestories (for more
information pertaining to this, please refer to the Structural Breadth).

Conclusions:

With the addition of four clerestories in the Ballroom, the Ballroom transforms into an open and airy
space, allowing exterior views to the outside. These clerestories bring natural light in, consistent with the
architect’s vision for bringing the outdoors indoors.
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Structural Breadth

Introduction:

As a result of adding clerestories on both the northern and eastern walls of the Ballroom, the structure of
the original design had to be analyzed and slightly modified. Adding in the clerestories increased the
ceiling height by 6’-0”, so checking columns for the height addition was accounted for in the analysis.
Redesigning the framing also had to be completed because two of the columns moved as a result of adding

the clerestories in their respective places.

The drawing below highlights the columns in the Ballroom that were affected by adding in clerestories.
Columns in red indicate that a structural redesign was carried out.
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Figure 103: Structural Column Keyplan
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Figure 105: North Elevation of Ballroom | Proposed Location of Clerestories
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Figure 106: East Elevation of Ballroom | Original
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Figure 107: East Elevation of Ballroom | Proposed Location of Clerestories

Beam Calculations:

The columns highlighted in red were each moved in (ie towards each other) by 3’-0” to accommodate for
the clerestories on the northern wall of the Ballroom. Because these columns were moved, the framing
had to be checked and modified. The braced frames became longer. See the framing plan and braced
frame elevations below for more details.
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Figure 108: Framing Plan
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Figure 109: Braced Frame Elevations

Loading from the engineers was then documented and assumed. These values are given below.

Structural Loads

Snow Load 22 psf
Superimposed Dead Load 10 psf
Roof Load 40 psf
Framing 10 psf

Loading for the beams was calculated to determine resizing would be necessary. The hand calculations
for the loads was determined and both these calculations and the sizing checks are provided below.

Tributary area of the joist:
7.5ftx 30 ft

Dead load:
Pp = (Superimposed Dead Load + Roof Load) x Tributary Area + Joist Load
= (10 psf + 40 psf) x (7.5 ft x 30 ft) + (12 plf x 30 ft)
= 11250 lbs + 360 lbs

=11610 lbs
Live load:
Ps = Snow Load x Tributary Area
=22 psfx (7.5 ft x 30 ft)
= 4950 lbs
Total Py:

Py =1.2D + 1.6L = 1.2(11610) + 1.6(4950) = 21.9 kip
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The distribution of the 33-0” W24x62 beam is shown below. The calculations for both the shear and
moment follow the diagram.

21.9 21.9 21.9 21.9

I 1

A B

Sum of the moments at point “A”:
0 = 21.9 kip (3 ft) + 21.9 kip (10.5 ft) + 21.9 kip (18 ft) + 21.9 kip (25.5 ft) — Rp (33 ft)
Rg = 37.8 kip

Sum of the reactions in the Y direction:
Ra = 4(21.9 kip) — 37.8
Ra = 49.8 kip

The maximum shear was determined to be at point “A” and is 49.8 kip. The maximum moment is the
point of minimum shear (at 0), and was determined by calculating the area underneath the shear diagram
from this point. Therefore, the maximum moment was calculated as 403.65 ft kip.

Using Tables 3-2 (Z tables) and Table 3-10 (Unbraced length table) from the AISC Steel Manual, the
following values were recorded for a W24x62 beam.

W24x62 Steel Beam

@ Mp 574 ft kip
¢ Mr 344 ftkip
[ORYN 306 kip
¢ My 510 ft kip

The maximum shear for the W24x62 beam is 306 kip, and the calculated maximum shear is 49.8,
therefore, this checks. The maximum moment for the beam is 510 ft kip, which is greater than the 404 ft
kip calculated above.

Next, deflection had to be accounted for. Because there are four point loads on the beam, it can be
assumed as a distributed load. The maximum deflection calculations are shown below.

Distributed load = (Pp + Ps)(4) / 33 ft = (11610 + 4950)(4) / 33 = 2007 plf = 2.01 kIf
Using Table 1-1:

I =1550in4

E = 29000 psi

Amax = 5W14 / 384EI = [ (5x2.01x334) / (384 x 290000 X 1550) ] x 1728* = 1.193 in
*1728 is the multiplier used to easily convert the units

Page 131 of 215



Hotel and Conference Center Haley Darst
AE Senior Thesis Final Report Lighting | Electrical

The check for the deflection is shown below.
1/240 = (33 x12) / 240 = 1.65in

Amax < 1/240
1.193 in < 1.65 in, so the member size does not need to be increased for deflection.

Column Calculations:

The ceiling height was increased by 6’-0” with the addition of the clerestories so the column heights
therefore also had to increase (the columns were originally 20’-0” and increased to 26’-0”). Steel column
length is typically controlled by buckling, so the column strength was calculated below.

As shown in Figure x, columns 10 and 11 are both W10x39.

Details on these columns can be found in the Steel Column Schedule below.

STEEL COLUMN SCHEDULE .
- o COLLUMN TYRE |
FLOOR ELEVATION ‘ FLOOR ELEVATION
sct 502 scs sca scsr
- b B |
LEVEL 3 LEVEL 3
EL SEE PLAN [EL. SEEPLAN
LEVEL 2 LEVEL 2
[ L seE PLAN . . T T eseam
= §J- - & g g g
z z EJ. z = !
LEVEL 1 4 AL L LEVEL 1
e fax10xde | lx0x@ | 2xl0x3 | 12xi2xd etz BASEPTE ST
| REMARKS ' | | REMARKS
%%E?BEI’HL H'505.05 FOR TYPICAL GRAVITY BASE PLATE AND COLUMN DETAIL.
2. SEE DETAIL 50505 FOR TYPICAL LATERAL BASE PLATE AND COLUNN DETAL.
3. * - DENOTES LATERAL COLUMMN.
4. BASE PLATE DIMENSIONS ARE IN INCHES.
5. SEE COLUMN KEYPLAN ON 504.02 FOR COLUMN TYPE ASSIGNMENTS AND COLUMN LOCATIONS.
Figure 110: Steel Column Schedule
The new tributary area for the column is seen below.
12’ 16.5’
o 1 - 1 - o
| |
| |
| |
| |
300 | I
| |
| |
| |
| |
| |
I I
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The calculation and check of column 11 is seen below.

Table 4-1: Py with an effective length of 26’-0” = 104 kip.
*Assume k = 1

Dead Load:

= Superimposed Dead Load + Roof Load + Framing

=10 psf + 40 psf + 10 psf

= 60 psf
Dead Load x Tributary Area = 60 psf x (30 ft x 28.5 ft) = 51300 = 51.3 kip
Live Load x Tributary Area = 22 psf x (30 ft x 28.5 ft) = 18810 = 18.8 kip

Total P:
P =1.2D + 1.6L = 1.2(51.3) + 1.6(18.8) = 91.6 kip

P < ¢Py, therefore the column checks.

Conclusions:

With the addition of clerestories, the structural integrity of the Ballroom had to be reevaluated to make
sure column heights and framing were in accordance with code. The clerestories added on the north
elevation forced two structural columns to be moved, changing the sizing of a couple of beams. In
addition, column heights were checked to make sure nothing more needed to be modified.

Page 133 of 215



Hotel and Conference Center Haley Darst
AE Senior Thesis Final Report Lighting | Electrical

Summary and Conclusions

In conclusion, great efforts have been made with the architectural and interior design to create a one-of-a-
kind experience for guests at the Hotel and Conference Center. Luxurious finishes, wood millwork, and
paints and plush furniture fill the rooms and the opportunities for relaxation and enjoyment are
abundant.

Lighting design plays an integral right to enhance the architecture of the building and help make the space
come to life. The exterior courtyard and facade had two completely different canvases, as one was geared
more towards building form and architecture while the other is more about the general idea of light at
nighttime and the effects on people.

The central plaza has surface mounted LED strips on the underside of concrete benches. These create
linear elements, stressing the horizontal plane on the ground. In-grade fixtures serve as beacons to
patrons in vehicles driving through to the porte cochere. Light columns illuminate the walkway found on
the exterior of the site. Wall sconces glow on the column accents on the exterior facade while LED wall
grazers mounted on a cantilever accentuate the texture of the brick. The exterior lighting guides guests
onto the site and serves as the initial impression of the hotel. Once inside, the Main Lobby serves as a
welcoming and sets the tone of warm color temperatures and the feeling of relaxation throughout the
hotel. The Lounge is a specialty bar with a more modern feel than the rest of the spaces. Various lights in
concealed locations illuminate and make the room feel seamless. In the conference center portion of the
hotel, the Ballroom brings a multitude of people and events to the Hotel and Conference Center. The
lighting design is aesthetically pleasing, with custom decorative chandeliers and sconces for added
sparkle, and an intricate double tiered cove system with RGB LED cove lights. Daylight was implemented
into the space by raising the ceiling height of the Ballroom. Clerestories were added to further enhance
the space in order to have the option of allowing daylight during daylong conferences. Flexible controls
were therefore specified in the room, in order to accommodate for over a dozen zones, several different
scenes of lights (dependent on function of event), and daylight integration into each separate smaller
ballrooms.

The Hotel and Conference Center is all about bringing the outdoors indoors — nature, or the environment,
is of utmost importance. Therefore, being energy conscious is also an important concern to the hotel. All
four spaces involved in this senior thesis were below lighting power density allowances set forth by
ASHRAE 90.1-2007. Utilizing compact fluorescent, fluorescent, and LED sources allowed more energy
efficient lamps without the compromise of a cooler temperature, as all warm sources were specified.
Iluminance criteria in each of the spaces was met as well.

Electrical design was also considered in the senior thesis. New branch circuit calculations were performed
to resize the existing panelboards that were affected by the old lighting designs. A study concerning
aluminum versus copper feeders was conducted for the entire building as well, and with the considerable
amount of money saved, it is suggested to switch to aluminum feeders. Also, the implementation of a
photovoltaic array was, too, considered, but it seems as if the payback would be way too significant for this
new design to be used on the building.

Two separate breadth studies were also conducted for the thesis requirements that were outside of the
lighting and electrical disciplines. An architecture breadth was chosen as the first one, raising the ceiling
height of the Ballroom to implement a daylighting design. With this, a structural analysis had to be
completed to make sure the integrity of the structure was still sufficient with the added clerestories.
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Appendix A

Luminaire Schedule and Cutsheets
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- - . Lamps Ballast/
Tag Luminaire Manufacturer Description Catalog No. Mounting No. Type Power Supply Voltage Input Watts
Alfa Gemini fully adjustable, directional track
head with G26 bronze, mesh metal shade and
vintage bronze hardware. (1) 50W max MR16 35W MR16
D Alfa halogen utilized per track head. SP3-26-BRZ-BRZ Track mounted 1 None 120 35
Halogen
15’ MonoTrack starter kit with 300W surface
mounted transformer and 5 MonoTrack Surface
E Alfa sections. Includes supports, (6) fixture | 55004-BRZ - - - - -
i mounted
adapters, and mounting hardware. Hardware
finish in vintage bronze.
3.5” aperture downlight with Xicato Artsits Xicato LED
Series LED module containing 8 LEDs and module (Artists
having an R-9 value of 96. Dark chrome Series) .
. ACDC1139/XIC/3000 . Electronic
F ACDC reflector finish and 3000 K color temperature. K/ DRC Ceiling recessed - 3000 K driver 120 23
80 min CRI
Covelite with 1-T8 lamp and die-formed 20 Linear
gauge cold-rolled steel painted white housing. Surface fluorescent - )
G Lightolier Highly specular Miro IV aluminum white 20 | CL08-T01-E-N-04-1- mounted in 1 F32T8 El.ectr.omc 120 35
gauge steel optical system. DE-W cove 3000 K Dimming
86 min CRI
Perimeter trough recessed 1-light T8 luminaire Linear
with die-formed 20 gauge pre-painted steel fluorescent -
H Lightolier housing and precision parabolic roll-formed | pTS5-1-S-0-1-4 Ceiling recessed 1 F32WT8 Electronic 120 33
semi-specular aluminum reflector. 3000 K
85 min CRI
Staggered strip surface mounted fluorescent Linear
lamp with 3” overlap and 1-5/8” deep housing. fluorescent -
Made of heavy duty code gauge cold rolled steel | o 4 1132 HPF- Surface F32WT8
I Lightolier and finished with white polyester enamel. | {54 pg mounted in 1 — Electronic 120 33
Utilizes (1) T8 fluorescent lamp. cove
86 min CRI
Mira 2 Semi-recessed square downlight with Halogen - 50W
acid-etched, poured Satin White glass diffuser. . . MR16
] Leucos Utilizes (1) 50W low-voltage, halogen MR-16 | Mira 2 Recessed Ceiling semi- 1 2750K None 120 50
lamp. recessed
82 min CRI
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Low voltage Plexineon White 2X Series in
2800°K for warmer light. Lengths vary for use
in cove, under the toe Kkick in bar, and bar

Recessed (toe

LED

' iLight )
K1-3 ‘ E‘ Tefhnologies shelves. Outside corner pieces also specified. T-24X285_NC-00 kick, shelves, - 24VDC 120 4.32W/ft
desk)
2800 K
Open recessed 4” aperture downlight with
i_ vertical lamp orientation for (1) 100W low (1) 100W T3
- : ’ . eiling recesse i-pin quartz L
L ERCO voltage haloge.n lamp Br.lght anodized, | 47012000 Ceiling d 1 bi-pin q Electronic 120 98
. aluminum darklight reflector with cut-off angle halogen dimming
of 30° and a glass, frosted diffuser.
Open recessed 4” aperture downlight with
vertical lamp orientation for (1) 75W low 1) 75W T4
r voltage halogen lamp. Bright anodized, s (.) . Electronic
M ERCO : . . 47024.000 Ceiling recessed 1 bi-pin quartz L 120 47
% aluminum darklight reflector with cut-off angle hal dimming
of 45° and a glass, frosted diffuser. alogen
Colourline. 12” compact linear RGB LED cove
. light with beam distribution of 120° x 120°. Surface
N Solid State Clear diffuse lens with ratcheting mounting | CL-1-_-WIH mounted in - LED - RGB - 24VDC from 120 4.5W/ft
Luminaires bracket for secure aiming. 20 LEDs per foot. cove Dimmable DMX
Dimming available.
Decorative custom chandelier based on design
Custom (based | from Yellow Goat Design with 3 tiers and 21
on design from | lamps. Assemblage of clear acrylic swirls and 5W single ended
0 Yellow Goat curves to form classic chandelier shape. Crystal Chaos Theory Pendant 21 halogen T3 120 105
Design) accents added for sparkle. Black finish. 48”h x
72"w. LED only.
Decorative custom sconce with assemblage of
clear acrylic swirls and curves. 15.5”h x 9.5"w x :
5W le ended
P Custom 7" projection. Candelabra base. Mounted 7’-0” | Chaos Theory Sconce | Sconce 2 hal 02:5 16,; nde - 120 10
AFF.
Reces.s.ed wide bear.n. lummalre' made of 42W T4 CFL
aluminium alloy, aluminium, and stainless steel.
T - Reflector made of anodized pure aluminum. Canopy .
Q % % Bega Dust tight and protection against water jets. (1) 6807 recessed 1 3000K Electronic 277 47
42W CFL lamp lamped horizontally.
82 min CRI
Walk-over and drive-over luminaire recessed in
compacted surfaces, paths, and open areas for 5W T4
pressure load up to 5000 kg. Made of
R Bega alumlnlum alloy,.alummum, and stamle.ss steel, 8600 Ground 1 3000 K Electronic 277 11
and contains white safety glass. Dust tight and recessed
protection against temporary immersion.
82 min CRI
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Clessidra urban column with 32W in (4) Xicato
LEDs. Powder coated polyester and highly
resistant to UV and oxidation. Surface mounted
and suitable for wet location. Finish color in

Xicato LED
module (Artists
Series)

thracit Surf: 3000K Electroni
s Ghidini anthracite gray. 830.1501 I;*guictz q Dreif,erromc 277 42
80 min CRI
Reese exterior sconce from Winona, with (1) F17T8/medium
F17T8 medium bi-pin lamp. UL listed and CUL bi-pin
approved for wet location. Opal acrylic lens and
. . - 5254-WL-26-F/T8- 3000K .
T Winona custom painted finish (gray). 277-0A-CPF Wall mounted Electronic 277 19
78 min CRI
Slim profile linear floodlight with a 120° flood
. distribution for short throw applications, with 6 6 LED foot
L Solid State LEDs per foot and consuming 8W per foot. %" Mounted in 8 s pertoo Electronic
U1-2 ) ; g low profile body sealed for IP68 rating (dry, | SL-__-3K-CL - : 277 50
Luminaires cantilever Driver

damp, wet location) and mounted on an 8”
cantilever. Extruded and die cast aluminum
housing.

3000K
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Alfa DIRECTIONALS

Project: GEMINI
Fisture Tops: spalﬁ
Location:
Caortact/ Phors:

3

Fuly adjusiable Gaick Jock ficrs with G248 beth metal shods.
500 mae. Lamp: |, BAEB, MRET1, or BAR1E (ot included).

I.'.\"‘-h.__.-"lhl —
&
V
ORDERING INFORMATION
Madal Shode Hordwors Finish Shods Finish Ecomple
[ } {26 | [ETH ] [5TH ] [SF324 5THSTH
BLE Ebck HE B
BRI Vg Bricy I Boee
HR  (heome R (heore
STH Sl Bkl STH  Sotie Nickel
PRODUCT SPECIHCATIONS DIMEMSIONS
Electricol
Lamp: S0W max Lamp: JC, MEA, MET1, ar MR1S (ot included] i
Socket: Coramic BI-An Sockel, accepts G4 4o 374,35 Lamps PRI
Agsncy Approval
Lokvads: ETL listed to UL 1598 for use in ULE. « ETL bahed 1o 54 j—

C22.2 Mo, 250 bor use In Conada.

Friksd in US4 B200% ma lightng, I, oo

v Bibdias Thoee

00 5. Wak kood « D Plain £ « P |847] 80 « F 7] BEF 202t 0
- - - E Lo ek e o
o Ful ;| Hn Onione « Ca =] O i Faoe [P0 730004 -
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Starter Kits — Surface Mount Transformers

SEIFH] ¥ WonaTradk Siarter Kt with
15208 Surfacs Mount Tarsfomer

Pk prechact seeclican arvd badid poun oo senker

EEL ¥ WeroTrack Sisrter Kk wrih
ZEDAN Eurlace

[==" == ] By M
:m—.mmhdﬁl

ok preduc @ bainnand bl yoar | seakar

=T} S Pt Laruaia i i Lsmis
E fum - M LT o] E - §TH GEEr-STH
= = i . 3 o
= =
I ¥ MonaTracde Siarber K3t waith SELE: 15" WoroTrad Sisrter K wrih
mﬂiﬁmh;lﬁ'ﬂlr Mwmmﬂ:ﬂr
= =
Faks prechet BHe e n orvd baulld e e coH BEnker ok pred et 1@ Baiam and bl year o e | meaba
[~=T] = o . Lz rpiia il e e W [ = {._lll..}
a2 - M LTk ] Elimd - §TH GEE-ETH -,_{
) e vy ™ GeTad N
—t
"
a i M
Starter Kits — Bemote Mount Transformars 3
SEIRMS 317 Mans Tk Stk K wathi EEDAZ & M oraTradk Siwier K ."J"“.
= k) e 1 MO 1 L
e ey T T L Tul LB
Faks precher sHE Ean orvd balld e e coH BEnke ok pi o ol ot e omn e BB year e | ek
] By P g W B Pt g —_—
{50 - W HimisH Elrs - §TH EEFIZ-STH -
—— N |
IE emgalm I ccaplwn _;"
OH  lu==in M e L
1 LS
. P -
’ iy O,
P
EE0H 15" Manc Tk Sarier Fii with EEDIE 31° WeraTrack Siurter K& with !:I_.r'l

FHI Ramcie Trl'l::F::Er .
Comm
SRR

Pk prechuct seeciican orvd bedlid poas redd senkir

W i e . B [
EEird — H Bl 40TH
—

e =mgs Farm
TH B

Hlaks prodece s ican wnd bl yoarmode| maakar

I B e P Hmrpi
Elirth - 5TH GEFi4-ETR
I e lwn
M beeae

e 0 0 clighitinegg mamp o

_
-

A

‘)

"
e | o T

[ "o Ty

969
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Storm Dovil
Description Finisho=

Sform is a racent addition to the award.winning
range of archdactural downlighiers from ACDC.
Available aithar with the acclaimad 'Dewil' P

anboard or the Xicato LED module, Storm is a gy
finad dawnlighter: ihat fostures n bosutifully  TVvie Matt Hark L mwome

dasigned ratlactor cup in a numbser of finishes.
Tha ACODC Davil option offars a slm 100mm
profile and cheica of four baam angles, whilsi tha

Xicato modue faaburas an IPES rating for usa in

Silver Ancdised Black Matt
wet arans.
Tachnical Diagrams
Stoers Xicats
l Otawn Dewil
- f-—.\_
i (@) = @ )
ot/ =/
—toe o fo b 4
il 8K

Lighting configurations

[l 53 B § RO
y -

IP Opticn Picturs | WallWash  Display Bathroom Daownlight Colour Change

Reading

ACDC has a global reputation for outstanding quality and service
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T

Lighting Systems CL-1

Page 1 of 2

Covelite 1-Lamp T8

Pasition &

" [15.2cm) |

\ 'S

>
[5.7cml
VAT SIS Ilsdyd
Fozition B BEHE (16 emi
i
371" ' \
IB.7em) . _/
g Iré Half Scale
Vi f
Ordering Information
Style Lamps Lowser Optics ~ Upper Optics  Length Wiring Voltage Ballast Color & Finish
Lcwe] [0 | [ E | [ N || | | | e | [ w |
T =1-Lamp T8 E=Solid Housng N =Mone 02=12f 1 =1cimuit 0 =Dud E =%tandard ~ 'W=High
1a=3f 3 =1 cimuit w' 120277 Ballast Reflective
M=4f Emergercy cimut 3 =347y Whitm
06 =i, & = 1circuit w'
0B=Ef. Battery Pack
T =1circuit Dimming

Featuras Electrical

Housing: Die-fomed 20 gauge cold-rollad stesl painted whits. Factory pre<wired to section ends with quick-wire comnechors.

VWisiaht: 3.0 b/t Maximum ballast size is1.3% (3.3cm] by 1.7° (4. 2eml.

gAL-4. ’ Standand dimming ballast is Advance Mark VII.

Dptical System: Constructed of highly specdlar Miro N ®auminum and highly
reflective white 20 gauge steel to produce an asymmetic dstribution.

Lamping: One T8 flucrescent lamp in cross section 18 watt 2 foot,
32 watt 4 and 8 foot, 25watt3 and & foot lengths.

Muounting: Rxores can bs screwed down in multiple posions and orisntations
1penable preciss coondination of optical distibutions.
Additional Information

Modules Lengths Peak Candel Angles

Module  Mominal Length Maounting Peak
2 o Position & 13
St I Position B ar
4t r
Ett E'D
gt B0

E31 Airport Aced, Fall River, WM& 02720 = [S08) E79-2131 » Fax (5021 6744710
VW= reserve the right 1o change details of design, materials and firish.
wwalightolercom © 2010 Philips Groop = B1110

Labels
Cenifedto LL & C5A standands,

Job Information Type:

Mok Moo
Cat. Mo.:

Lomp({sj:
Motos:

PHILIPS
LIGHTOLIER

Page 144 of 215



Hotel and Conference Center
AE Senior Thesis Final Report

Haley Darst

Lighting | Electrical

Lighting Systems CL-1

Fage 2 of 2

Performance

L

Candlepower Curve

Repart Number:
Lamp: (1)F32T8
Lumeans: 7350

oo 11

Efficieancy: 78.2%

Max. Candela/@ngle: 11404113

Candela Disaibution
00 450 800 1301800

HERAFAGHRHE A"

s
k1]

Quick Calculators and Ceiling Brightness

Readings are rounded off based on initial focteandles at canter of 20-foat run of luminaires. Room reflectance is 8% ceilirg, 50% wall and 20% floor.

e e e e e e e e

0

R0 MO B R L3 s Ll O DO

BEPRER R~ e ews

138
184
M5

o7
]

1L, 1 Firture, 1 Wall, 10° (0.25m] from Ceiling
Distance from wall

Coefficients of Utilization (&)

Ceiling: BO 0 =1}
Wal: B0 30 10|70 B0 30 (50 30 10
ORCR| 75 & 7h |B5 65 Gh (46 4B 46
1 B3 B0 57 (5 B4 B |3 B A
2 EE B0 &% |R2 47 43|32 W@
3 18 42 B} |47 4 F|WB B B
1 2 ¥ 3|43 ® N |HB 2 1
5 TN HB|W R D|Z1WE
B N D B|E B Z|WIE N
7 m z4 19)33 25 W |18 14 12
B X W 23 1| |w. 13 10
a P I 1T - I T I [T O
10 2 16 132 )% 19 M |12 10 B
Bazzd on a floor reflectanes of 0.2
Distribution Summary
Zone Lumenz % Barelamp % Luminair g
00 151 51 E&
@-180 215 711 il
0-130 2306 78.2 1000

1Lt 2 Fixtures, 2 Walls, 107 (LZ5m] from Ceiling

Dizta nee from wall

Covelite 1-Lamp T8

n r i BF 1 oW oz ¥ & o1 W
0 0DEIm  1.22m 1.88m 2.8m  3.05m 3.66m 4.27m | 0 06lm 1.2m 18m 24m 306m 36En 42T
= 10FI0Em) ¢ E]] " 7 [ 4 i E1|:r|:u.2sm:.1, n 1w 11 n 15 n
g £
E?‘E'fz.a;m'u oW T g T %m‘ i2.20m] W ® o on ® N
S 100" (3.06m] 100 (3.05m}
1L, 1 Firture, 1 Wall, 14" (0.35m] from Ceiling 1Lt 2 Fixtures, 2 Walls, 14" (0L35m] from Ceiling
Diztance from wall Dizta nee from wall
n r i BF 1 oW oz ¥ & o1 W
0 0DEIm  1.22m 1.88m 2.84m  3.05m 3.66m 4.27m | 0 06lm 1.2m 18m 24m 306m 366n 427
= W 0Em) ¢ 15 ] £ [} 4 i E11‘iﬂ.35m]+ i [T ERE] L] L]
5 5
ETE'[E.M] 12 LI a T EFE‘IE.Ele o] = W & ] ]
= 100 .05l S 101 3.05m)

31 Airport Aoed, Fall River, W& 02720 « [S08] B79-8131 » Fax (50 6744710
W resane the right 1o change details of design, materials and finish.
wwalightoler.com @ 2010 Philips Groop = 110

Type:
PHILIPS

LIGHTOLIER
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LIGHTOLIER

Lighting Systems PTS8-1

Page 1 of 2

~—193/8"(23.81cm)

Perimeter Trough Recessed 1-Light T8 Per (Nominal) Section

Ouarter Scde

}oE 172" 113.97cm)-=—

Module Ordering Information

s

Family Lamps Shizlding Vo ke Lemih Dptians
[1] 1 3 [C1 3
1="1Lamp 0= Op=n 1=120¢ 2 = Two-Foct Blank = Mo Options

L= Lens =11 3 = Three-Foot A= Adjustabla®

5= Sraight 3=3a 4 = Four-Foct X4 = dthnwires

Bl Lower D1 =120%D0im. & = Six-Foot X5 =5 thnwires
D2 =277%D0im. 8= Eight-Foct B = Adjustable 4 thn wirss®
E1 =120% Emerg A5 = Adjustable 5 thn wires®
E2 =277 Emeng.

* anip availails on Two-Foot, Thres

-Fant and Fwr-Foot veraong. §es langth variations of atiustabis frirss on pagsd

Features

1. Housing: Die-fomed 20 gauge pre-painted steel. Imeqral heswy gauge bulk-

heads suppont housing and trim, permitting modules 1o be botted together in

coatinucus uns and facilitste auspension.

Lamping: Croes-s=ctionsl one linasr TR flucresoert lamp Provided by others.

Reflector Frecizion parabalic roll-formed semi-speculsr aluminum

. Lower: Lift and shilt straight blade louver constrocted from die-fomed du-
minum &nd painked 1o match housing. Lowver biades are 17 [2.540m) high on
1-148" (2 B6cm centers. [Dptional)

Tounting

"J" Rail is first mounted bo the wall and the medules connect 1o the rail for 104"
1006 demi) wall adjustment. Modules are hung from suspension wires sttached 1o the
future bulkheads and the stnuzhure sbove.

Electrical

Electronic Ballast: Programmed star, 3 conductorn, 12 gauge wire, Coloroodsd
quick connecions allow sasy correction for modular finutres. Factony instelled
ballast discorrect allows the ballast to be disconnectsd from and reconnected to
incoming power under load without tuming the entire drouit off.

Dimming: Advance Mark X, usa Advancs compatible two-wire control [no sxira
coritred |ead required).

Emergency Batery Pack: 450 Lumens @ 90 mirimum.

Lightelier is a Philips group brand

Ordering Instructions

Individual Fixtures:

1. Ordzr number of MODULES required.

2. Orderone END SET per MODULE.

Continuous Rows:

1. Determine mun length

2. Order the sppropriats number of MODULES for the complete ROW.

3. Stagger rows must be completed with an adjustable module. (2-light oaly)

A Norestagger rows must be completsd with an adjustable module unless row
lengths ars in preciss 1 foot (30 48cm] intervals,

5. Onder one END SET per ROW.

Labels
UL, clL and IBEW

Job Information Type:

Job Mamo:
Cot. Mo.:

Lamp(s}:

B31 Airport Roed, Fall River WA 02720 » [60E]679-8131 = Fa (508) E74-4710
VW resere the right to change datsils of design, msterials and finish.

weave lighticdier.com @ 2008 Philips Group « D002
PHILIPS
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LIGHTOLIER Lighting Systems PTS8-1

Page 2 of 2 Perimeter Trough Recessed 1-Light T8 Per (Nominal) Section
Performance & Quick Calculators CANDLEPOWER
COEFHCIENTS OF UTILIZATION
IME 0 45 80 E T % EFFECTIVE CEILING CAVITY REFLECTANCE
DE.
W 0 0 0 0 1 | M 1§
175 1 0 0 0 0 % WL REFLECTAMNCE
}gg g g g g g 70 50 30 ({70 50 30 |50 3 10
145 0 a 0 a 0 O [47 47 47 |46 4B 43 |40 M4 M
135 1 0 0 0 0 g 1[40 42 41 |43 41 40 |40 39 3B
12 1 0 0 0 1 7 1
hr I 0 0 0 I E.. i 3| 36 (40 37 35 35:3'-133
E 3 (3 M 3|3 ouMon 1B oHn
105 1 0 0 0 1 3
a5 1 0 0 0 1] oo 4 (3803 M| N omo[Wom o2
fo12omo1 00 E s mmn|noaeom|nono
S O A T T N S e i
75 2 v | B B = - -
Eapﬁﬂ*u}:slg:.sﬁﬁﬁ? 5 13 &2 ES =] 2 T OB DM Mo [Mno
&t Ne: B oMo fnoss 1l Bl mm(a o |2 0
Lamps: 1 F3ZT8 45 M0 W M3 s A ale 29l 2 alo @
Lumens: 2903 35 RO 47 B 8 A s < :
Efficiancy 204% 2 WM B0 1= B4 M0 |25 20 18 |24 0 17 |20 17 16
15 1064 145 10a0 M6 N5 Aoos cavity reflectance = 20%
E B4 1338 1108 9n TE3
0 1244 1244 1244 1244 1284
ZONAL LUMEN SUMMARY
IONE LUMENS % BARELAMP *: LUMINAIRE
0-an 16z 104 1000
01180 0 04 oo
0180 -7 104 1000
Sample Run
MR g1 s
(667 38am) et § -3 14 282 53m] Cr—
) ) 11875 7| — |8 70m ]! |5|=1.w<m-
...... i R B B
243 Bdcm| IR %m Threefcotd | B |
T4 = Adusrahie Fxtues or Adiustebie Segpered Faruee E .
For Fixture Using non-Staggersd Lamps SE 7oL
The Four-Foot Adjustable Fixturs has & range of 48.75°123.83m) - 607152 40cm]. sT_L [ 100l
The Thres-Foot Adjustabls Ficture has a range of 35.75"(33.35cm - 487(121.92em) 'ﬁ-’_-‘:E =
The Twe-Foot Adjustable Fxturs has 2 range of 24.757(B2.87cm) - 36797 4dzm). EEE Tk 0T
For Fixture Using Staggered Lamps B EE £240. e
The Four-Foot Adjustable Steggered Fixturs has & rangs of 517128.54em) - 60°[152 40cml. paed [ 201215
The Thres-Foot Adjustabl= Staggersd Fibore has 2 range of 297139.06zm| - 487(121.82cmlL {4.45am| _”_11_*_ Fisturs uzed at
) i 7 i- %5 ! -3 - 1012~
The Twio-Foot Adjustable Sregoered Fixturs has 2 rangs of 277(68.58cm) - 36°(91 4dom. 4 Eenl 11 iy
End Plate and Corner Block Accessories
12" 138 614 ry
20 48cm) {4.45cm) |1 E.B8cmil (5.08cm).
End Cap Set 90° Inzide Corner: 90° Qutside Comer: 125° Inside Corner 135° Dutside Cornar:
FTSEP PTSEAINGD - Open FTZ3BOTCO - Open FTS135INCO - Open PTS1350TCO - Open
PTEEAINCL - Lens FTZ3B0TCL - Lens FTE136INCL - Lens PTE1350TCL - Lens
PTZOAIMCE - Straight FTSAB0TCS -Straight PT3125INCS - Strsight PTS1350TCS - Sraight
Bl Lower Blads Lower Blads Louvsr Blsda Lowver

Type: |

B31 Airport Reed, Fall River MA 0Z720 » (50816738131 » Fax (508) E74-4710
\Wa reserve the right to thange detsils of design, matenials and finish
weerelightolier.com € 2008 Philips Group = D008

Lightolier is a Philips group brand pH ".I PS
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o5 Staggered Strip Surface Fluorescent SS1LAMP

Page 1 of 2

Features

# Full 3" pwerlap eliminatas shadgws caused by lamphalders or lamp
ands.

# Housing is orly 1-5/87 deap.

* Safa-handling metal edges.

* Fully enclnsad wiraway.

-

Excallent for perimeter cove lighting or other applications whers
contirunus even illumination is required.

4-1/4" Wide, 1-5/8" Deep, 24°, 36", 48", 69", 93" Length, Individual or Tandem,

T Lamp T8 or T12

Dimensions

41"
(1Hmz)

_{-_I"— 4-157F (121 3me| —L_ T T

I“':-T}rl;:I Lﬂ—? Imml_'l .I—J'me.

|1¢D'rrrl

I.._ 3515 S B 2w _.1__ 7 M)

].lt_l's_ |i!nl.| _.l

|11.[r|--|-| -u:mT-

h1|}r |
18 i-lIIH'rrrI

Tt £ e 5T

|14l

LT

T‘ 11w f
| |
------- — T
15
& rmm|
38 TI3
IEEne) R |

FZ T
IEns]
T Y

LT (1 Bn) e
b BT ) g |
LN
QN - ’ild |:5.1-'z'|1mn:- -
144 BT | HEer)
[Fat S 4]
FRr
(i) 1516 (2261
i) =7 ol
X e L
¥ din KD, I el || BT
-FﬁrrTCI I"I_ L I e 25-1-T—I_|'_.;|-ﬁn|
3 i \
IH . [PEErw) |EdBrer)
' ""r BT 4 pe
'1 Job Information Type:
.:I S T e B A
(T fep 1y 455 = )
I IE;E,E; Mo
Lamp|s |
Al KOs e 778" unbass othenwiss nobed. Vo lts'Ballast

IIFIOLHSI

Lightelier a Genlyte Thomas Company
Technical Information: [978] 657-7600 = Fa (S78) BERH065

www ighilisrcom

B3 Airport Rosd, Fall Fiver, MA 02720 = [R0Z) 673-8131 « Fax (500 6744710
‘W reserve the right 1o change details of design, meterials and finish
i) 2003 Genlyte Thomes Group LLE [Lightolier Division) A0

Section JATFalio H130-11
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" i SS 1 LAMP
59 Staggered Strip Surface Fluorescent
Page 2 of 2 4-1/4" Wide, 1-5/8" Deep, 24°, 36", 48", 69", 93" Length, Individual or Tandem,
Tlamp T8 ar T12
Photometry Medel No. S5451 ZHPFIZ050 P
REPOAT M0: GEIDT oalTlclanis of uilltmion — conal oevity meathod (ffecie foo casity reflectance 1200
CATALDG NCx SE4511:HPFI20GD B F] F]
LAMP TYFE: |F12 TE 7L & 5
%ﬁm%ﬂgn 2350 TOTAL W\ m W I TR = 0
CE TPE: Semi-Direct L - L E -
bt e 13 il 82 %3 i3 3
SHIELAME SNGLE: 1B = Eo® o= EoE U |
B i R ¥ N 2 E Z
§F1 | m @ = 2 5 R TR
H £ . = Z 0z A BT
3 8 01 oz o T RT
w| ® n = T a9k 12
Ordering Information
Explanation of Catalosg Mumbe . Example: 5545132 HPF1 05 DGLRT
lss | [ [ [ | v | [ | [HPE] | | I I
Emggarad Sirig Fudare Leng it l.ﬂﬂlr]lnl'ﬂlll‘l: Lamp Onanlty L-lc: Bl et Typssc. Wt ‘ IJIJ:III:
19 W [ Eefineiaid [y (Hiors HPF=Hign Fossar 120 0e 277 A ks
chanmal 1 TeYad lap 1717 Wt 6} Faitot S ey
= in Tk G T2 : Bullast i, &t [EL;
= BT’ o Uiz Hominad 24| prilammag T LE
BT eI WITE (TH !::apqn:E-'-u
B30 ik T L et p
mr:c::_a:xl ) <HTHD <ATHD
tHo Product Change. New Catalog Number Designation ER T ] E{Hﬂmlm %:; "
MHominal 4E°| *“nsiant 5N Eranceed
T, Detar 87 8] e, [ommat ity

Options/Accessories
Fusing: Internal fast-blow fusing. Suffix: GLA.

Internal slomw-blow fusing. Suifis: GMF.
Eleetrical Wiring Options: Consult factong
Radio Interference Flter: 120 or 277 volt, 50 or B0 He. One per fixture.
Suffix: B. One per ballast. Suffix: B.
Stem and Canopy Sets: Suspande fixurs 8, 12°, 18" or 24" from surface,
Catalog Humber ASCE CSP (57, ASC12 CSP (127, ASCIR CSP (157,
ASCZA CSP 247

Specifications

Materials: Chassis parts sme die formed hasvy duty code gauge cold

rolled sheel.

Ballast eover—ods gauge cold rolled steel, sscured by plated quanter-um
latchas.

Finizh: Chassis exterior-haked whits polyestzr enamel, nininun
reflectance BE%.

Electrical: Thamally profected class "F*" halzst C.BM. approved, non PCE. H
K0 i within 7 of ballast, use wirs suitable for at lesst 807,

Labels: LBEW/ UL ard Lo Listed

Job Information Type: |

www. ighiclisrcom

IITTOLHSI

Lightelier a Genlyte Thomas Company

Technical Information: (9781 657-T600 = Fax (S78) BEE-0555

631 Airport Rosd, Fall River, WA 02720 » [505] 673-8131 » Fax (508) 6744710

‘Wi resarve the right 1o change details of design, meterials and finish

12 2003 Genlyte Thomeas Group LLE [Lightolier Division) A0
SactiondAFolio H130-11

<l
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MIRA 2 RECESSED

Focberto Pamic

| .47 inchae
| 16.4emi

! b.41 inch

icm

4.5 inchaa / 11.4 cmn

DIMENSIONS SHOWN FOR NEW CONSTRUCTION

DESCRIPTION
A small-scale, semi-recessed fixture providing dowmaard ight through an acid-etched, poured glass
diffuser available ina wide rnge of colors, Provides a narrow to wider beam spread, depending on the
lamp, as well as a soft pleasant ceiling glow,

HOUSING & LAMP OFTIONS

Remodel & Mew Construction:
1 x50 watt, low-voltage halogen, ME-16
Insulated Ceiling:
1335 watt, low-voltage halogen, ME-16
Provided with 120/12% or 2771 2V with magnetic transfommer.

Huousing options :
Remodel Housing, New Construction |, Insulated Ceiling, Chicago Plenum, Adr Tight, Vapor Tight.

(Other lamp options:
Remodel Housimg @ 13W CFL.

Mew Construction and Insulated Ceiling : 13W & 18W CFL.
Compatible with quad lamp, 4 Pin, electrome ballast 1200277 Valt only.
Futher options:

1 x50 watt, halogen PAR 20 or 1x25 watt, PAR 20 metal halide
Also available with LED, consult factory,

GLASS COLOR
Satin White, Rose, Aquamanne, Pale Blue, Cobalt Blue, Jade Green, Crystal and Mirmred Chrome Glass
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NOTE
ULL. listed/CSA approved for damp location. For U.L. compliance, use enclosed MR-16 lamp.

MIRA 2

uw:' HOUSING & LAMP OPTIONS :
A
A Remode! & New Construction : 1x50 watt, lowvoltage halogen, MR 16 <]
Insulated Ceiling 1x35 watl, Iowvoltoge hologen. MR-16 - «]
- Provided with 120712V or 277/12V with magnefic franstommear.

Housing options :
Remcdel Housing, New Construction , nsuloted Ceiing, Chicago Plerum,

VAR Al Tignt, Vapor Tight,
biome e e n WRAZMRIGSOW3"
o _’L\ X A\ s | L Other lamp options :
b Ena: Eand Remcdel Housing 13W CAFL. ==
# alll T Nevr Construction and  Insulated Ceilng | 13W& 1BW CFL. ==
” " ‘ ) Compatible  with quad lanp, 4 Pin, electronic bdlast 120277 Vot only.
) 2 55 a Further options: 150 watt, halogen  PAR 20 L =g
[ SN . i ™ o 1% . 1x35 wartt, PAR 20 metal halide q]
~/ 7 TN Also ovaicbla with LED, consult factory.
wl /'?(, l x/_ / 15 a0 i 8!
;\’QH&,&% . L) * (D openng 3.3 - Wk - Dorne 1caton @
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Plexineon White 2X

(ILIGHT

TECHNOLOGIES

www.ilight-tech.com

Series

PH'DDLIC'I' SUMMARY

/12

PRODLUCT FEATURES

* Four Kelvin remperatures

* Energy efficient

* Long lifetime

* Stable and consistent color temperature

* Low volage

* Easy to install

* Cool to the touch

* For use as exterior or interior accent
lighting, direct view or indirect view
applications, coves, signage & mare

Color Temperatures (+/- | 0%)
+ 2800°K
+ 3500°K
+ 4500°K
+ 500°K

Diffuser Color
+ Light amber hue {(when not illuminaced)

Lengths Available

« 04,608 (610 ram, [ 219 mm, 1230 mm,
2438 mm)

+ 2' (810mm) field cutrable pieces

* lllurninared curside corner pieces

* Factory custom Iengtl'lr: available to the
nearest 5" (| 3mm) +/-0.25" (6rom)

* Factory convex or concave bends to minimum
inside radius of 12" {3':'5rnm]|

* Factory “easy bends” to " {Smm] radius

+ Gende field bends to a 72" (1830mm) radius’

|. Drawing required for productdon
L Field bending allowed onby on focures withour C-channel

ORDERING INFORMATIOM

Power Supply

+ Class 2 24VDC, 100 Watrs - must be supplied by iLight
* Primary voleage: 120 or [20-277 depending on model

* Secondary voltage: 24VDC 4.1 A Max

* Maximum illumination length of a single [00W power supphy:
20 feer (6. 1 0m)

Power Supply Tips

+ 20% overage for breaker for primary current draw
* Do not plug multiple power supplies into one run of
Plexineon
All iLight power supplies should be on an independent circuit
* Recommend surge protection upstream from power supply
Werify correct voltage prier to wiring to non-switching

power supplies

Low Yoltage Cable

Mazxirmum distance of low volage cable in any given rur:
* 14 AWG: 40 feec (12.19m)

* |2AWG: 60 feer (18.29m)

« 10AWG: 100 feet (30.48m)

CLASE VOLTAGE COLDR HOUSING MG TH CHANM vEHSEICN
T |—[ =24 S — [ oo
| | | | | | | | | | |~ | |
N
T =Trim 24 =24V W28 = Whits 2 ]EL Sitbver |2F =2Fest T80 Swainless o0
IR 4F =4 Pest Staal Channel
35 = Whits 2X BF =6 Fest | NC = No Channal
A500°K 8F =8 Fext
WAL = Whita X CL = Cusiom Length
TT = 2 Foaot Cutlable
ABO0AK ]
= Wi PC = CQutside Comar
XEE = Whits 2x BE — Bend - E
Speciicaton sheats are subject to chargs RO - #nd - Easy
withour notice. For the most recent wersion, BM = Bend - Corvex
pleaze refer to wersilghtoechoom. BV = Bend - Concave

MEADRD

iLight Techmalogizs * | 18 South Clinton, Saite 370 * Chicago, IL #0651 * T 3| 287468630 ¢ F 3| L874.863] * wwwilight-tach.com
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Plexineon White 2X Se

(ILIGHT

TECHMOLOGIES

wwwilight-tech.com

ries

TECHNICAL INFORMATION

Width & Height Housing Mounting
» 055" 14mmw x 1.35"(34mm)h with C-channel  * Stainless steel spring mounted clips
] + LIV and impact resistant acrylic diffuser * Clips to be 2" {31mm] in from end of piece and no
< * UV resistant plastic channel maore than 27 (& 0mm) maximum beowesn clips
g = Stainless steel C-channel for mechanical
‘.:zc Support Power Supply Weight
T * Electronic {(Advance) Power Supply is 2 Ibs. (0.9 kg)
B Minimum Piece Spacing » Dutdoor Magnetic Hybrid Power Supply is 9 Ibs.
= = Linear {end to end) =%" {10mm) 4 kgl
+ Parallel (edge to edge) = 1" (25mm) . .
“The mIRImUM space for vantliation sureLnding the Plsnecn Power Supply Dimensions
P el T P o Dl
mm mm mmj
ey e conigurstibna SIDRG D SpEcESEPIZEIN . Outdoor Magnetic Hybrid= 11.25" x 3.25" x 3.36
(286mm = 83mm X 85mm)
Load Voltage DC Cable
1 | MvDc « |4 AWG, PYCMylon Type TC 600 Vale power and
=T control cable or equivalent
g Load Current * FT4 fire rating
= | 180 mAffoot at 24VDC (591 miimeter) * Class 2 wiring system
& 432 warts/foot (14.17 wattsimeter) + Connectors: Molex Splashproof - |IS DO203 52
= . .
W | Maximum Run Length Electrical Tips _
20 feet (&.10m) wich an iLight approved power * Only use iLight approved power supplies
supply * Do not cut non-cuttable pieces
— | Operating Temperature Range Certification
FE -25°C to 40°C (-13°F ro 1047F) * Plexineon is MetLabs listed. Metlabs is a
E Mationally Recognired Testing Laboratary
= | Storage Temperature Range (MRTL). Complies wich UL 1598 and C5A
= [ -2%Cro T5°C{-13°Fra 167°F) c22.2 Mo. 250 in Luminaire, Vet locaticn listed.
E + Power Supplies are R listed. RU stands for
= Recognized Components by Underwriters
% Laboratory.
Lu

iLight Technologies * | 18 South Clinton, Suite 370 * Chicago, L 60661 * T 31 2876.8630 * F 31 2.876.8631 * wwwilight-tach.com

ME-{=04

Page 153 of 215



Hotel and Conference Center Haley Darst
AE Senior Thesis Final Report Lighting | Electrical

= p | U ooLTice DOWTITTQTTC

for low-voltage halogen lamps

@137
il ol A A A A Al A A A A A

w
(3]
=]
[ |

=

2134

ariz-ax ar

BE & & o3
@ &

4701 2.000 Reflector sitver
(0T12-ax 100 12V GYE.35 2200Im
Flush maunting detail

Wiide diffussr

Product description

Lampholder camier: cast aluminiurm, de-
signed as heat sink. Fixing ring: plastic,
black

Mounting ring: plastic, white
[RALe00Z). Mounting for ceiling thick-
niesses af 1-26mm with covered maun- 30®
ting detail and 12.5-26mm with flush
mounting detail.

Cahle, L S0omm. 0T 12-2: 100W 12V G536 Zz000m
Spheralit kechmalogy upper reflectar:

alumiriumy, silver, mirrer-finish anodi- LR 0B

sed UGR 213

Carklight reflectar: aluminium, bright 65 < 200 cd'mi

anadised. Cut-off angle 307,

Diffuser: plass, frasted.

Transformer b EN 61558 ar EN 61347

1o be ardered separately.

Weight 0.45kg

antg

1500 cd

ERDD GmbH Technical Region: 230V{50Hz
Brackhauser Weg B0-82 We reserve the rioht to make technical
E8607 Lodenscheid and design changes.

Germamy Edition: 25102010

Tel.: +49 2351 E81 0 Current version under

Fax: +49 2351 551 200 VANMWLETDO.COM 4 7012000
infoqg=roo.com
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Flanning data

47012000 (071 2-5 1000 12 GYE.35 2200Im
Cornected lasd without control gear P: 100 W
Connected lozd per 1001x ForeWiimt
MNurmber af lurminaires per 1000z n* 7.6 1100m'
47012000 OT1 23 100W 12V GYE.3E 22000m
Mumnber of luminaires per 100m? far 1000 20l 00l 50l
-3 16 23 2
47012000 (71 2-&x 1004 12y Y635 2200im
Module fm] 1.2x1.B 1.8x18 1824 Zd4x2.4
lluminenes E; (k) 611 407 05 ]
Correction table
Cailing 070 070 070 050 Q2
Wiall 070 060 020 03 a
Flaeor 0B 020 020 070 2
k 05 B2 61 % 56 5l
k LU L ] 72 a7
k 15 117 az B 831 M
k 25 128 100 95 =) a7
k 0 13z w2 a9 231 a0
Cleaning [al 1 2 3
Ambient conditions P C N ] P C [ P C N ]
LMF 0B84 QB8 0Bz 077 0581 082 07 OF1 0B9 0 073 O8RS
RSMF 085 082 O0B? 0&1 056 052 087 OB 096 052 Q&7 021
Hours of cperation [h) 1000 2000 4000
LLMF 0ge 097 o0es
L5F 1 1 1

MF LMFeREM FsLLMF: SF
MF Maintainance Factar
LMF  Lumiaire Maintenance Factar

RSMF  Room Surfece Maintenancs Factor
Larnp Lumers Maintenance Factor

Raam pure
Room clean
Raam normal

LLMF
L5F  Larnp Survival Factar
p
C
N
o] Roam dirty
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for low-voltage halogen lamps

@137
A A A A A e Vol A A A A A

[ie]
=

139

2134
Wi

47024000 Reflector sitver
(T12-ax 75W 12V GY6.35 1578m
Flush maunting detail

Facdl diffuser

Product deseription

Lampholder camier: cast sluminium, de-
signed as hest sink. Fixing ring: plastic,
kblack

Mounting ring: plastic, white
[RALeD0Z). Mounting far ceiling thick-
nesses of 1-25mm with covered moun- kLl
tirg detail and 12.5-26mm with flush
mounting detail.

Cahle, L EC0mm. 07 12z-ax 75W 123V G¥&.25 1576lm
Spheralit techrialogy uppsr reflectar:

alumirium, silver, mirror-finish anadi- LOR o060

s

0%,

2000 cd

UGR 178
Darklight reflector: alurninium, bright BE < 1000 cdim?
anadizsed. Cut-off angle 40,
Diffuser: gass, frasted.
Transformer to EN &1558 or EN 61347
o ke ardered separately.
Wiright 0.45kg

ERCD GmbH Technical Region: 2200{50Hz
Brackhauser Weg a0-82 ‘We resenve the right to make technical
5607 Lodenscheid and design changes.

Germany Editicn: 25102010

Tel.: +43 2351 EE1 O Current version under

Fau: +48 2351 561 300 VAW LETT0.COm (47024 D00
infoqerco.com
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Planning data

47024000 071 2-zx 760 12V GY6.35 1575Im

Cornected losd without contral gear P: 75 W

Cornected lasd per 100Lx o reWimt

Mumber af luminaires par 1000 m 100 1 100

47024000 OT12-2¢ 75W 12V GY6.25 157ElIm

Murmber of lumingirss per 100m? far 1001k 200l ke B0l

11 | n &1

47024000 (71 2-5x 75W 12V GYG6.35 1578lm

Module [m] 1218 1.8x18 18224 24424

lluminanee E, (k) 457 s ezt 172

Carrection table
Ceiling or0 of0 OF0 050 0

Wiall 070 050 020 02 0

Flaor 0ED 020 Q20 090 0

k a5 B2 0 63 Bl &0

k 10 105 @1 77 75 72

k 15 112 @31 g a5 &z

k 25 122 100 95 91 a8

k a0 11 1wz 98 93 9l

Cleaning [a] 1 2 3

Ambient conditions P C N ] P [ N i P C N 1]
LMF 084 QBB 0R2 077 081 082 OFY OF1 089 079 071 0ES
RSMF 085 092 0BF 081 086 08X 0BT 0B 086 081 087 03
Hours of cperation () 1000 2000 4000

LLMF 0ge 0897 0es

L5F 1 1 1

MF LMFREM FcLLMF:LSF

MF Maintasinance Fackar

LMF  Lumiaire Maintenance Factar
RSMF  Room Surface Maintenance Factor
LIMF  Lamp Lumers Maintenance Factor
LSF  Lamp Survival Facar

B Roam pure
C Room clean
M Room normal
o Roam dirty
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solid state luminaires

Type:
Fiztur:
Project:

Approved:

=

COLOURUNE
@

Technical Specifications

COLOURLIME i an economic indoor color cove and wash light with 1207 « 120
wide distributions. COLOURLINE comes in 12" modular length and AGE calor.
Clear or opal diffus= lans option and ratchsting mounting brackst for sacure aiming.

Color Tempsmature RGE
output bieam spread 1207
umene [
LEDs per foot 20
ifstime = BO,OOD hours £ LTO or bettar
elactrical nput volage O-24VDC
power consumption 4.8 /1t
phyeical dimenzicna 12" 1.75" w 1 B2E"
weaight 0.5 b/ fi
haousing plastic PRMA
mourting plastic ratcheting brachket
aperating tempsraturs 2G5O
Mnction tempsraturs &1°C @ TA 257G
control nterfacs 0-10WDG, OMX 512, FMD dirmming
TSmcte pOWer 120 w10 ANG)
cartification and | carification ETL/ cETL
eafety standards IL-Clazs Il, IES LM-73, LM-B0
environment dry, indoor kocation, IF20

Cus ta pantinuous devsiopman and imprvsments, specHications & subgct i change wihout nala.

-Drder'ing exaEmple: CL-1-DMX-WIH
CL
miadeal length optiong accessorias
CL - COLOURLINE 1 -PC Clear Cover | D - Dimming 0-10V WH - Wiing Harness
2-PO Cpal Cover | DM - D 512

RMD - RMD Dimming

Copyright 2290, Solid Stabs Lumninaires,
wiwwsolidstatduminaies com . o 877-55L-GREEN . [ &30-B40-8108

Fien DD
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SSE

solid state luminaires

COLOURLINE

Photometrics Performance
lluminance at a Distance length | total wattage | RGE lumens
canter beam fo beam width L1 45 BE
1 ft Efc af GL-2 4.5 51
2ft 1fc Bt
aft 1fc St
41t Qfz 121
Eft Ofc 151
Gft Ofc 1B
1127

Numinance at a Digtance

canter b=am fi b=am width
11t a1z aft
2ft 1k B ft
aft 1ic afl
4 ft O 12 #
51t Oz 161
G ft O 181
1127

Physical Dimensions

304 mmi
12in)

E 3
= e LI mm
: & 025 Iy ey
= ©.52 mm
[237E in}
25.4rmm
.37 mm i
[1.E25 In]
Copyright 2270, Solid Stabs Luminalres, Fen DD

wwwsolirtatelumiraies . com . o BTT-55L-GREEN . [ &3)-230-8108

Page 159 of 215



Hotel and Conference Center Haley Darst
AE Senior Thesis Final Report Lighting | Electrical

NS PIZATION 7 0M NPAOW 08

DIA
8.5"

V0MNEC VIBAL
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2411 Tachniseha Anderungan wrkahak Tadink mgrad - Sous M damedficatiens mangues
TSN BEGA
Gebrauchsanweisung Deckeneinbauleuchte
Instructions for use Recessed ceiling luminaire
Fiche d'utilisation Plafonnier & encastrer IP 65 6807
I 0 I —,
I 2| |
a - |
L] - o/
l o d
I 7l
- _L —
t 7L
—oeam—H
Anwendung Application U filisation

Deckeranbadauctia mit syrormarisch
stmuender Lichstirkavraiing.

Fir den Enbau n Zwischandeckn
wan & - 30 e S ik,

Erfordericha Einbauiata 115 mem
Eirtaudifrung a 230 mr.

Larripe

Hornpakl -Lauchat Mampe
TC-TELIAZ2W - GX 24 -3
TC-TELIL2W - GX 24 g-4

CErE
Dl TFE 32 W IN PLLES 2400 I
Do TAE 22 W 1N PLLE 3200 Im
Philips:
PL-TTOP 32 W &p 2400 Ire
PL-TTOP 42 W &p 3200 I

Bt besachoan S dia Barabshineaiss der
Lanpenhiersialir.

Produktbeschraibung

L hite st aus Aminiurmgass,

Murririum und Edakan

Sicherhaiteglas

Siikandichiung

Ralaktor aus akosartam Ranst-Alurminium

hérasziahtzan datischa Eirmchiung X dna

drf ache Martage

Befestigunyg (her dra kel¥rmig angekrachis,

wirstalban Kralan

Eumpdsshas Patent EP 0 688 808

2 Laftunggainihnngan s Dumsrerdrahiung

i Mot marschlusslanng

biks @ 105 mrm a3 1,57

Anschiusskarmmma 2 57

Sohutdalaransiilnss

Fasang GX 24 gd/4

Elaktmnisches Varschalgas

220-240 N =7 Fa0-a0 Hz

Skl |

Schutsart IP 65

Sraibaicht und Schute gegen Strablwassar

T Zeichan - Lauchia (st &r dis Montage aul

norr enfanmbaren BafetigungaFichan
g

%E - KarfammisisrEchen

Cawichi: 2 8 kg

Reacassd caiing LirnEm syromarica wida
bsarm iigh distibtion.

For récessng in suspanded calings

fraaen 5§ - 30 e hickress.

Rlesassad degth reguired 115 mm.

Ceilirg aperiura @ 230 m.

Lamg

CangEac Tuamssn! Bmp
TC-TELL 32 W- GX 24 -3
TO-TEL 42 W- GX 24 g-4

Carame
Do TE 32 W N PLUS 2400 m
Dl TE 22W IMPLLS 2200 m
Phiflipz:
PL-TTOR 32 W idp 2400
PL-T TOP 42 W /'dp 200 m

Pligza note fa lamg manuiacums” operating
instnctione.

Pradust description
Lurnirera mada of duninium alay,
alrmnurm and sl @l

Sakily gl

Silicarna gaskal

Refectar mada of anadssd pun duminium
adfiracank dacticaluni? for an desy instakEtion
Fiing is achieved by using hme adustabia
werdge- sheped daws

Eumpaen patert EP (1 B8 408

2 csabiba eniria s for hmugh-wirig of mans
supply cabia ug 1o @ 105 rem ma. 3 <157
Carmesting wrnind 2.5

Earthconductor connacion

Larmnphakder G) 24 g-3/4

Elactmnic balast 200-240 W =7 W60-60 Hz
Hataly ciss |

Frowacion cles 1P a5

Dt tight and protaction aganst wale ps
T syrobal - Lurviraing i sullabk o mauning
an rarnalinfEnmakie Ging sadacas

CE — Conbrrnity pinark

Weight: 28 kg

Ap0l AancasTer 3 mpariion lumines:
syrindiricpue o s

Powr e sllaion dans los platords
suspendus dipasser § - 20 M

P forcdaur O st N SEEra
115 pirie. D de platand @ 230 .

Lamps

Larnpa fudréscania Gompaca
TC-TELIAZ W -GX 24 g-3
TO-TELILZ2 W -GX 24 g-4

ErE
Db TAE 32 W 1N PLUIS 2400 e
D TFE £2'W INPLUS 2200
Ehilipss
PL-T TOR 32 W i 2400 e
PL-TTOP 42 W /dp 2200 e

Wailar mspacter |as narucioms des thricants
e Ernpas.

Description du produit
Lurniraira fabdaud an fartadal,

alrminiarm o acarinoadahs

Wamra da ahouritd

Jird edicang

Féfeciour an durminiurm pur arodisd
Apparalages dectique amosbl pour Eciter
lrEtalkEtion

L fbeation et i par Tk o e
résgkabikees an famma da cleama

Brener! cumpden EP O 838 808

2 antnfas da cibla pour brans bemant an
dérivaion dun Gila da mocordarmarnt
juscud e 105 e e 321 57

Bomier 257

Rasoordernen? dia riiss & b lerm

Dauila GX 24 g-3/4

Balas dbcranioua

220-240 Y =5 0G0-60 Hz

Classa da protection |

Degrd da protacion IR 63

Elanche & b poussing of proddgh contra les
jefs dlaau

IW Sigler — Lurnineim sppropesd alinstdiation
sur des surfaces da Taation rammakmarn
irflErnrmakies

CE - Sigada corfarmitd

Pids 2 8 kg
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Sicharhsit

Fir die In=slEbion und Kir den Bariak
diesr Lauchia snd da ratiorakn
Sicherhaitsvorachii®an an béacian.

e Harstadkr Gbarrirmm? kaina Hatung S
Sohdden, dis durch unsssshgermdion Ensate
acher Mariaga an sahen,

Werden rachisigich Anderungen & der
Leuchie wirganarmemen, so gt defeniga aks
Hamtakr, dar desa Andsnirgen vamimmi.

Maontage

W Lauchtengahiuss dir nicht in
wirrmadanmends So¥a angabEun werden.
D Eirbaudd rureg wind dunch den Arechiag-
rirg dees Lenchtengahises argadackl

Die Befasfgung der Leaashaim Baikirpe
aralgt lber dral keld¥immig angebrach e,
warstdbara Kralen .

Einbau in Betondeckan:

Hierfir stah! das Fnbaugehiiss

- Emydnsungstal TTIT - o Vasligung.
Einbau in Zwischendadken:

E= 1 ardg Enbani®nung son a 230 mm

it aner Mindestiata von 118 mm aforderich.
A aerdchends Tragiahigael der
Dwischendacks achan.

Der sallicha Abatand wim Ledifengaliuiss
m Cabudatalen muss mindestans 50 mm
betragen.

D Kralen greifen hinter dia Decken-
wartdedung. Die Minceststinke der Deckenyer-
kbictung bairagt G rore. B ganngerer Sk,
s b Enbsad in Gipskeriondscn, rss
i Do kerverdadung rickesitig im Banmich
cher Kralen werssiike wandan.

Lechfia e

Setrauben Kisan. Abschussrng mit
angakiabtem Seherhaf sgas, Aol

urd DHektung ateakrmen.

Arechibsskeaston G¥ran

Sohrauben Kisen und Dacka mit

akakirisher Eirrichiung aus dem
Arechisskeston hamuriaen
Matransciusanng dumh dia
Leinirgasriitring K
Sotuldakrverbindureg harstalan und

ek hen Arschss vomahrman.

Dacka rit akkriss b Eirricitung n
Arechisskeston drecioken.

Sefrauben fast anriaken.

Lagchtengaldss n die Enbasi®nong
ansmn. Schrauben der Krllabateigung
glechrndig arviahan.

Larnpen drsaten.

A chigen Sie dar Dichung achten.
AbschiuzEring mit Glas und Dichung
G

Lampensechsal - Wartung

Arlaga spanrungsira schaben .
Lenichia ¥ ren und renigan.

Mur Kisurgarmi el e Fanigungsmite
wepwe e Larmp aswe chissn .
Didiung dberpifen, gob ansd Sen .
Langchita schiiafan.

Erginzungstsil

Safely indices

Thairetadktion and pation of his urminans
A subjet o raiond sty regulations.
Tharmarnd @t urer s hen dischenged rom
ity when darmagea s causad by mproper
uE or instalkation.

¥ any umingn & sbssguently madified, ha
persans mepansb for ha rmodifcation shal
b coresiclerend &S ranuiEs .

Installation

W Lurvireira housing must no! bairetdksd n
Fesat-ireukaing roatersd.

Thies e apening s coverd

by Ui frarma of Sha lurnireira housing.

Fisiig af $ia lursirere in hestnictirais
achisnad by using thres aduss bl wadga-
shegad daws.

Installation into concrete ceilings:

Far this pumpass instaiaion hausng

- aaoanny TIT - s awalabk.

Installation into inserted csllings:

M racassed opening of o 230 mm &

s ey 10 Aooa pt e Lireinam housng.
Facessid dapth min. 115 rom.

Pl consder sfent load capacdty of tha
sppendad oslng.

Theslateral distanc e balwean rocessed
rriraire ad ather buldng pafs must be &
ksl 0 .

Theclws catch the osling facing

oo e biack s Minirmurm thickness of tha
colifg Bacing is 5 Fwn

¥ tha caiing facing has a hicknass of B han
S or in s of an irstalation ns
pasterboard colings, the Bng thickness nthe
region of $ie claws rust b incmassd rarm e
bsaick sida.

Cpwan T lurvirsEnd:

L sacmine. Flernava and ring with

guadt-in sty glass, ralecior and gaskel
Cpan ha connes§on bax

LU scws and pull G with

adcirical uritautof the cormesion b

Lesact the iiains spph cable theough the
bk eniry.

Mkoa certhconductior cormection and decticl
cnraction.

Pueh cag with e actrical unit inta the conmacian
.

Tightan sorws.

Trser ® i are housing info e reosss
Cpenng.

Tightan somws of Gl Esteanars

It s

Mtk cra that gasket i posflioned cormssdy.
Aezarnbka end ring with glass and gaskat

Ralam ping - Maintenance

Discarmes? tha alactincd instakabon.

Cpar e lurvineing and deaan.

Lk ey sodven i clesn sers.

Chiangs halamp.

heck T Gasked and mplace, B ooy,
oy the arninaing.

Ascessony

Sacurité

Pour MnssEEtion o Futisaion da o bminana,
PESEECET s rarrnes de s naton des.
L fdoricaartt ciéscine fouta resporeatiis

e ltEn o U i an aanre ou duna
nesElaion inspproprda du produt

Toutes ks modifcaims appatdasal Lminara
s o S0l B risporsEhind aedusiva da
oL Ul lees @Mec uera.

Installation

W Labalier du lumirsng ne dol pas dra
skl dans des maviiax dEalaion.

L Ercyncts i | réfsir il o S mcaUerss e
Tarme da b e du baier du uminara.

La Bafon du brinang dans [ousmags
eMaciue par ok gites roglabies en forme da
daema.

Encastrament dans les murs:

Prour of e 3 instalaion i edss b bober

' encEstn e - seeassra TTT -
Encastrerment dans las parcis creuses:
Lna résaraaton dea 230 mm aec

ura profandaur mirirmaks da 115 e e

NG e,

Ly bt onied saspenciu GOR s Gangu paur
sgporiar b poids du luminara.

La distanca latdras anra b bminam &

e st al des paries da baimen? diEnt
remrEkrrant irdamrmales doi S
L S0 .

L gri®es s coinoant & [aridre.

Ui ririrnae dala panl 3ot dra

& v S la paral ast o dpasss ans qua
pourure iretallation dars une platond dakan
sl la pEani doil ST meions e & Pariie

A lernplacarment des griffes.

O la urmiraire:

Dy sarninr b Wik

Fafiner armasu da famraiung G o virra
aild, b mfacior alla pint

Cuerr e bBafier oo connesdon:

Diessrnar e wis el mliner 1o couwerde awac
FappamiEgs dectdaus du ol os
CFrEG -

nraduire b cibla dalmeniaion & reaoes
lartnfe da cila

Mg & b ama ol proodder au mEeoondeamant
[Tl TSR

nstaler e couverda seas apparalaga
deciigue dans B bofer da connasion.
Sarmar for B v

n=saler la boitier du lurmirsne dans

k3 mservaian. Sermar s s oo s gt
Irnstaler les larmpes.

Wedler & bon arnplacanment du oint.

sl Vanrsan g farmaturs s B verm o
e fairi.

Chang ement de lampe - Maintenance
Trenler hiors tanson.

Cuerr e lurninaire & retioyer.

MORTEar cue das produits d'eriraien na
corferan ps de slvant Changar B Emps.
Wirifer & rernpkacdr lajant e cas Schdent
Ferrier lalurmiraira.

A cessoing

Fir diaHarstadlung der Enbadi®nung kannas
reackrndiig sen, Finbaugarfus s
AL U wesanden.

Far preparing e moess opanng f canba
pracicd W uss &n nesalaion housng rmada o
AN

Poaur b réservation, § peut dre pritioua
d'uiisar des boiers dancasTaman?
e Aurmirium.

TIT  Eirbaugahduss TIT  Iretdkdon housng TIT  Boiier dancasramant

Ea gl chia aire gesarndenta A sipanta nerudtions fr uss G ba Uk fiche ' flEaion pour ces bofers
Gabmauch s sang. provd et upan meuest e dispanibie

Ersatzisile Spares Pidces de rechangs

Berwchrung Bestdnummer  Dascipion Partro  Dbsgraion e
Ersatzgis 140711 Spam ghass 149711 Werm darachangs 1407 11
EVG 8107 Hexronic bakast 6107 Bl decirorigus B10724
Fassing 83247 Larphader 63247 Dok BI0247
Aedakaar Abdackring TEIAMA  Fallecior farcovar ing TEIAME  Rdleckur delarmes TR
RAedaktor Gabduss TEIADD  Fadlecior housing TEIADS  AdSectaur du bolfer TAACS
Dictiung Gehiiss AIATT  Gaskathousng AXATT  Jairt du bader qI0ATT
Dicriung Abdackring BIATI  Gaskal far cover ring ANATY Joird de Fames 230879

Page 162 of 215



Hotel and Conference Center
AE Senior Thesis Final Report

Haley Darst
Lighting | Electrical

ga1t - Tadinacha Am:ltun]il Lalal Tadiik Mg Sous Maare e med e iens Bdinkgue
Hunsibosh - B 5406 Mo BEGA
Gebrauchsanweisung Bodeneinbauleuchte
Instructions for use In-ground luminaire
Fiche d'utilisation Luminaire &4 encastrer IP &7 8600

Anwandung

Criartnirgsauch K dan Einbau

in betestgie Aachen, Wega urd

Pl Bagahbar und (barrallbar wan
Fatweaigan mit Litgeilian Pt

Fir Druckbalastung ks S000 kK.

Iri Zerrurn char Gl sober Scha wird dra
Barisbs¥rnparatior van rur 35 50 anaicht
igernessan nach BN B0393 - Umgebungs-
ternperar g 159G

Bitte beachten Sie: In Falrsporen, wo dia
Lenshia horimrtaen Frifen durch Bramsan,
Beschkunigen und Fichingawedheal

a et A B, dard die Lauohie nichi aings st
wanden D Abstand mu angestrahiin
Gagaresanden aberrEl der Lch@Eustins-
g russ mincdesens 0 05 m B beragen.
Drurch M karm e e dern Glas dar Laucha
aur Flutsshgatahn Ko

A Sicherhas=grindan arrpiaikn wir K

b edibzana d%ndicha Bamichia Leuchin mit
rutschternrmendern Glas rach DN 51130
D tragan dan Jussate A hintar dar
Bestalrurmmes .

Produkitbeschreibung

Lenshila bestah aus Alminumgusss,

Alurvirium und Edakanl

Abdeckrabrmen qus Edassahl

Wk ®-Murmmar 1,230

Eirkraugahiuss mit Laturgssrdihnng Sie

Iretaiaionsmbr max @ 20 mm

L terig e s aloxar

Scherbebglas waii

1 Leftungeansshrauburg

1.8 rm wasserbasgindige Arschiusslaing

HOTAMEF 3G1 57 mit angabaam

Wassarsnpperund 1.2 mPVCInsalaiorsrahr

Fawang 23

Varsshaligerdt 230V~ 80 HE

Sahrateklass |

Schutat 1P a7

Staubadicht und Sorute gegen saitwaliges

Uritersauctien

T Feichan - Laudhs (st ir dis Monsage aul

rcrriaA enSlammbaran Bafestigungstchan
e gt

%1‘; - Forfamnigsrechen

Geraichi: 38 kg

—ce—|

Application
Loaan lurviraira for riodsssd

FraUnEng in cornpacied surtces, phs

arnd apan areas. Walk- ovir and driva-owvir
Iurnireire frorm sehides with reurmaic yres
For pressare bad up o G000 K.

In i cenra of tha ghes artsca the
lurnirairs afans an operEing lemparatora
alarly 35 %0 imeasuraed actardng 1o

EM 80598 - arbien? temperatura of ta 155C)
Please note: Lurmiraira rmust nof b used for
iretaktions n road Boas, whera the Soum &
axprsd 10 A hadzontl Slan dus b braking,
acoakration and dhanga of drection Tha
roirirnurn distanod Wilurminasd objpols aoe
e ight distbuion opening rust be

0 0.5 m B whan e glass of ha umingra s
warl, hera may ba a denger of skidding.

For s ey Povieson Pl e Fc0FiteTencl 8 s in
prublic aress minams aquipped with
shic-blacking glass acconding to DM 51130
Thesai ana donated by A &l e arios
ik

Product description
Lurnirsira rmada of durmirium aloy,
abirrinhiim and st sl

Cover frarma rrade of stanless sl

el grada number 1430

Flescansas hiousng with Gabla anry

far cable condul, masa 20 mm

Lurnirera fousng anodissd

Whita ity glass

1 sirine ciabde gland

1.8 rowiaar-réssiant Cormacing Gakla
HOTAME-F 3G1 57 with irnplamanted watker
stopper and 1.2 m PG cabla condult
Larnphakder G 23

Balkst 230V~ G0 He

Sataly dass|

Frowcion cles IPa7

Dt tight and profaction aganst Bmpomny
Irmrmersin

S syrobal - Lurninaia i sulake e mauning
an rarralindlanrmakia g sufaoas

L€ - Contorrnity rark

Weight: 18 ki

Uiilisation

Lurninaira d'arsrtaion pour irstalation dans
e srfac as slabiisies, places ol chamins
Autorzant lac oukSon pidtarm a e laroulement
ey ik s Aouipds da preurmatiouas. Pour
v on rvEed rosla S000 K.

M certra du virna B arepdEiung r'aman
e 35 A0 irmasurds sdon BN A0598 dura
ternpdratura arnkians defa 157 C)L
Attention: La hrninaing re ol pas e iretak
it s chées wilers de s ulation o il serat soumis
A des adlicisElions rodcanoues odaon Sk
proneacudas par des fnainages, das
acdirations, des changarmen s s direcion.
Ladistancd rminmak par rapport s objess
dclaErds s dassus du wirme doil dlm

005 i B ces dhurmidin, le vere da ol
lurrirsira riscus 3" e gl Pour das
rEsn s A S, nous racarrandons

d uliser dans les dres piommes pubiouasces
lurnireaires Aol pis devamas aniddnapans
salan DM 51130, Pour les cormmander faira
b la rurmdm O atick da la Bra B

Description du produit
Lurnirsira fabdaud an fartad'al,

alarnim & asiarindadatks

Cadra s nifion én ader nosydabla
Mavriau Mo, 14301

Chissis de mantage aves lanra da cibla
pour girne de passaga de ol mad a 20 e
Bakier-larmpe anadisd

Wi d SdGuritd blan:

1 pressa-diupa

1.8 v e cibde o racoorderment rdsistan

# el HOTAMNE-F 3G1 57 aves soppa-aa
incorperd et 1,2 moda gane de passaga da
ct PG

Dawilla G 23

Ballas 230 Y ~. 50 Hz

Cliss oy protection |

Dregrey ey profacion P67

Eranche & | poussim o prosgd cortra

I TFIFEr SHI T S

T sige - Lurningim sppropeid & lretdlion
s dées s daces da Bation nomrakemant
infkrrrmakies

CE - Siga da corfarmitg

Prids 3 6 kg
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il

Sicherhsit

Fir diaInssliEion und Kir din Gariak
e LancktasEnd da ratiorskan
Spherhalsaorschin®an a béadien.

W arrpiahiban dis Bausaitige Abachanng Ober
airen Febl e om-S ot el

Drer Hanstakr dbdrnirmm? kaing Hatung K
Sotaden, dis durch unssachgermdon Ensats
adir Martaga anstanen.

Werden radhiigich Anderungen an der
Leuchite wirganamemen, so git dajeniga ak
Herstakr, dar desa Ands ngen vamimme.

22—
— 1 —|

Vor der Montage zu beachbten:

Urm i ra. Druckbakestung der Laudhs van
G000 Kg e nehirman su kinnen, B2 dia
Errichurg aines Fundarmen s arorderich.
D Lewctita stahtin dnem Enbau-

g g hoslasiarm Aluminiurmguess.

D Druck b lasing wind Ober diesss Gakiisa
aul das bausd s ru arslalandgs Fundanmant
Gberragert. D Grindang muss @i fesam
Unergrared aralgan.

Urm arina sichers Standbesighet zu errachan,
s dis Fnbasgehinss drbaloniae werdin
B der Eratalung das Fundarmants sl ane
Dirairege areukgan, dami artrandes
Obwarlacharwiassar aus dorm Einkauge s
abdiefan kann.

D Lackiieruing des: Firbaugerdusss dad rich?
breess el i

Firr dia Dichtighet der Lauchies B2 as wichtig,
dai der spitanm Bodenbakag au glachar Hiha
ader Lnter der Oberkeanta das Fnbaogehisas
liagl. Abb. A

B e b farhat

Dt Lewetites card picht dauerkia® mit
aggreeshan Madan inFantakt komman.
Aggresshe Madian kinnan dumh Wessar as
dern Boden gaweschen wanden, und das
G der Lauch i rerstinen.

Bl urbedeEnn e Zusarnrarsalnng dis
Bacens 5 dahar wr der Mortags aina
Bodarena s wararalhrma.

Aggresshe Madian kinnan avsh van dar
Crbarlache ausgehend auf dis Lauchte
arwrkan, dahar st dn dbemdfiger Fnse
war Taurri®a im Urmdadd der Lauchss 2u
warnaden.

Wan aulen antreanda Sraustimea, diadorch
dier Leuchitea in den Boden weitar gakiat
werdar, erursachen Formsress iEdan.

Fa sind gaagness Gaganmairakmen
duins b e

Sataty indices

Theiretalkation and opartion of il bminaes
A ket 1o rafond sataty reguiations.

W mcorrrand a L protection on sita by
riaans af a BCCHE medud curent ol
Eresakir).

The marefasiurer is hen dischiargad from
ity when darmaga s caussd by mproper
L or iretaltion.

ey urtinan B sibasguently modifed, he
parsans meponsbl o ha madiicaton shal
by coresicherand & marntac

Notice prior to installafion:

Tor ! e rraxirmunm g losd of
B0 K g & proper fundaion must be provded
by the cusiamer.

Thie lurniriaire is raund inoa moess ousng
rrada af high-srengh dis cas duminum.

Thie pecessaird ad i trarstared 1o he
foundatian by tis housing provided at st The
fourdation must ba caried o an i
s,

In ander to obana e stableress, e racses
Fioineg Froet b Sk concreted in. Ouring
pregaration of he foundation propar dranags
st b provided, 0 hiat enteing sud e
wiEar G dran of

Thi lacauering of $ie recess housng must ol
b tarmangend.

Foartha Soh e of the minars ® 2imporsant
tat te ground sorfaos preparad laler B ater
on i s level o sighitly bedaw fop adge of
e recass housng. Fig. &

Sail Conditione:

Thia lurniriaira rmust fot parmanan Iy fav
cortact with agogressive mada.

Aggrevsina redia right be washed autal the
il and rightt comada tha hausing of tha
urrirgire.

In e of an unkrown aompostion of ha sl a
wil analyass shoukd ba made betons instakation.
Aggressiaa madia that s autgaing from ha
grourd surtacd right @k affect tha iminam.
Thus an veruss of de-icng agents in tha
armundings should baawided.

Parasific curmant, aocurrg fomm the oatsde,
which i conducisd by T luriredrainto he
sail, will AL comason damaga.

Suitaba counfer raasuns must ba carad out

TN

SBdourité

FPour Mnssiaton of Maisaton de os urminae,
e A s riarrnes dis SN nafondes
Pleni e Frmandans i protecion s b ata
par un diffdrential &iretaler anamoant

L Sabyricaart ddcling ouwla resporsakiing
e ol e s an e ou duna
nsslaion irapproprde du produt

Toutes ke modifca imsappaddasan bminara
a Ranond Saus B respon s aodisive d
codui Ui less Mo ara.

A respacter avant Minstallation:

Pour ques b lurminain puisss spporiar B
pression rasimals o8 G000 Ky il doitimpénai-
warnent ara T s ure fordation sabla,

Lt hurninaim s trouve dans un o hissis de
rrer g S an farta &'l e robusia
Lia preessionn @5t Farsrtiss par of chisss ar
uries fancation solide qui st & prévalr sur e site.
L rosaeesi e fonda Son doil e rédsled sur

un sl stabiish,

Adn d'assurer ure bonng Sakiiv, e i
it e couk dans du ban

Laness o la résalsaion de b fondation, un
drairaga dat dre privu &l Qua Bs
pird I dans e chissis puissnt &'
dchiapper. Lalaquags du ohdsss ne dolt

e e endormrna gl

Paur b Banre dan chditd du lumireng, il e
ropartant aua la bond supdrear do ok s da
PTG F S0 AN ELUn GEs instakd pls
Ess ey by brond supdnienr dela couchia de
finition du sal. Cella-ci doit a¥leumr B sous
fan i la colarafa. Pos, &

Matung du sl

L ureinam re dalt s e dorablarneant an
cortact aas das ma¥inals comosis.

Lees oA agressits peuant prowen de
T dusal o d¥nar b boier. Sila cuaiadu
cal Fast s cormi, |8 rdaliar Un areyss
e s cormposEEn S aent NinstakiEton du
produi.

Certang matdiaux agresls posvan
daarment aTaguer 1 srfacs du ureinan, il
fatdore imiter uSission de produits de
sl chesss soles pibligudes aux abords

i Papparal

D courans o ita renfrant par addrior o
cordui®s dars ksl par lalurinare, st
e OrTrmAQaE i Corrson.

v cxOrra-ricsUms sppropidoas dovent dra
ECTE e
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URBANM COLUMMS/BOLLARDS
1marrveske [{i)

é dedianed by HON DESIEN
0 830.1500 830.1501
— KCATOED KCATOED
m I
ﬁ T @aommys.s
u AT 1T
Azmim 15T
I:J: ]I‘."Ornn'."ll].n'
B0mm1 5 e
avalahiainkidar avsiztisinshar
witie | anivanta gray | FAL GOOE gray  Fust romwm withe |antwants grey [RAL BO0S gray  rusfbrown
R1FT R11.T
Spmmel STVl
AW 4 LED 32W 4 LED
~ T T
16000m  — 1600 m ~
3000 K S0 K
A
130 150 180
1085
i
m 1]
ll_ 1]
ki " ks
— COC1B0 = B — COHCBD = B
== CR0LCITD = 1207 == CELCIT0= 120"
10| [T 1
A=) 7
f:m | ll( 2
= -
- ]
[i E) ITi ] -] T
COLOR CODES
01 [ wee A Frafminary pholamery

05 [ anteracts gy
A3 | Racsoos Gy

.dﬁnrus!:ﬂ:ﬂ-ﬂ
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830.1503

NCATO

2140/5.5°
—_

1100mem/43.3*

aalsce fnanes

W9 andTachio gray RAL J00S gray | rust brown
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LUMINAIRE SUBMITTAL SHEET 9/22/2010
mooe #  5254-WL series:  SINGLES 2.0 moneL wame:  REESE | TYPE:
[— ¥ —
|
&000
| B
I 1 I
5313
. -
+
| 15.5&5
- E315 - T ——— 1
T 5.034
4000
: .00 I:
T e
PO85 26000
18000 Iﬂ—l
L] — L = 'I—I'I [ E—
5254-WL-18 5254-Wl-24 5254-WL-39
Your Specification: - - - -
{Catalog Number)  {Larmpng)  (Voltags) {Lens) {Finish) {Speacial)
CATALOG NUMBER: LENS OPTIONS: SPECIALMODIFICATIONS DESC. (MOD only):
S254WL-18 O&  Opal Acrlic
5254 W L-26 FAH4 Whis Van Hand Painted Faus Alabaster
S254.0WL-T3 FAHS  Artiqua Hand Panisd Faus Alabassor (5 aga)
FAHE  Gray vein Hand Painted Faux Alabassor
i FAHT Bage YVan Hand Pairfed Faus Alabastar
52540118
1 (2125 T-10%4ad EINESHES:
F o FT2razeEn Standard
5254 5WL-26 LBP  Light Bores Pant w$ Srushed Taetura
1 {325V T-10Mad LGP Light Gaold ridescent Part
F o (FTam2En L&P Light Slwer Pant
FTE  (1F1TTaMed B Pin Custom
S254.50WL-73 CPF Custorn Pamted Fnish (Comsul Factory)
I (425N T-10%4ad CMF  Custorn Metal Finish (Corsult Faciary]
F(2FTasmeen SPECLAL: PROJECT: QaTy:
FT8  (1)F25TaMed B Pin ETD  Standard
FiTi2  (1F3ET12H0Rocmsad D.C MO0 Modified |
WOTES:
VOLTAGE: . UL LISTED AND CLUL APFROVED FORWET
1200 120 Was LOCATION.
2T 277 War WEKGHT - - WIMONA LIGHTING PRODUCTS ARE UMION
{incandmscant 120V anly) 5254 W L-18 S284WL26 MADE.
I 10LES I 158s . CUSTOM SIZES AVAILALLE UPON REQUEST.
F1oLEs Fooi5ums ALL FLUORE SCEMT AND HID FINTURES
ETE 15 LES A AILASLE I 120 AND 27T V.
B 254 LT . BCANDESCENT 120 W OMLY.
1 20LBS . WINONA LIGHTING RESERVES THE RIGHT TO
F 20LBS MAKE DESIGHN CHANGES WITHOUT PRIOR
ATS 20085 HOTKE.
FTi2  29LGS & LAMPS MOT INCLUDED.
& BALLASTINFORMATION: ELECTROMIC
*allwall mounts ower 258 requim addBonal hanging
suppart.
3760 Weal Fourlh Street - Winona, MN 55887 — 1-800-328-5291 — 507-454-5113 — Fax S507-452-8528 —
i I bl I wowiwi.wil no nalig hting .com
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@ Type: Approvad:
SSE s
solid state luminaires Project:

SLIMLIME iz a slim profils linsar floodight with 2 1207 flood distribution for short throw
applicatiora, SLIMLINE comes in 137 to 34" lengths and 3000K or J000K calor

@ temperatures. The 1/2° low profle bedy is ssaled for IPE2 rating and cen be mounted

L to either the short, 8" cantlever, 36 cable, 18° pendant or surface mount brackst,

T

Technical Specifications

Color Tempemture 000K, [4000K
output bieam epread 1207
Lmens 357 [443
LEDE par foot ]
ifstime = B0,000 hours ¢ LD or bettar
alactrical nput woltage 0-24WD0C corstant woltage
power coraumption W/
phyeical dimenzicna Awid w05
wsight 1ba/lft
hiousing extruded and die cast duminum
miouriting short brackst, cantilever 8", cable 38", perdent 18", surface
aperating tempsraturs 200G o BTG
pnction temperaturs T4°C @ TA 25°C
cortrol nterfacs 0-10WDG, DMX, FMD dirmming
I=mote powsr 120 (w10 AWG)
cartification and | cedification ETL/ cETL
eafaty standards IL-Clasz I, [ES LM-78, LM-BD
envircnment dry / damg / wet location, IPG2

Cus 10 pontinuous developman and Improvsments, spectications am subjsct io changa wihout naoa.

Ordering ewample: SL-2-3K-OMX-58
SL
madel length color temperature options AcCeEsories
5L - SLIMLINE 1 - 308mm (13.2) 3K - Wam White D - Cirmming O-104 5B - Short Brackst 5 - Surface Mount
2- 580mm [23.2) 4K - Cool Whits DM - DX 542 CL - Cardfilever 8° EMR - Emengsncy
3- BTEmm [34.47) RMD - BMD Cimming | © - Cable Lins 357 Baclkup-Remots {120W)
LP - Lumen Pricrity P - Pendant 18"

Copyight 2310 Solid Stabs Luminalres.
wwwysol kirtabdumiraines oom . o @TT-S5L-GREEN . [ B30-280-8108

Feu D202
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Figure 8: Lobby Cove Detail | NTS
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Figure 9: Reception Desk Detail | NTS
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Figure 10: Entry Feature Wall Detail in Lobby | NTS Figure 11: Restaurant Signage Display | NTS
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Figure 12: Section of Bar in Lounge | NTS Figure 13: Toe Kick Detail at Bar | NTS
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Figure 14: Squares Detail on Bar | NTS
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Figure 15: Lounge Back Bar Detail | NTS
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Figure 16: Lounge Cove Detail | NTS
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Appendix B

Equipment Cutsheets

(lamps, ballasts, drivers, controls, and other equipment)
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X\ .
b, Liglrtirg
WORLDWID D PARTHER Commercial Products & Selutions

[ SIIE SEARCH » HOME « FRODUCTS » EDUCATION / RESCURCES » LIGHTING APFLICATIONS
Winers ko Suy | FAGS | Contact Us | Elehe:

Ereducts > Compae] Pugrezeent > 21 - 80 Walls = 97833

97633 — FAZTBX/B2TIAIECO {3 Print this Page
GE Ecoluxi Biaw® T4 - Facities; Retail Display; Hospitalty: Office; Restaurant; Warshouse

[5 Carwart tao BOF
& Hgn Coor Rendetrg

Bulb Base
En=rgy Savings =
| l"..r:':l
GENERAL CHARACTERISTICS =
Lamp type Compact Flugrescent - Plug-In .
Bulb T igw Larger
Base G244
Warage 42 ADDITICNAL RESOURCES
Violtage 120135 Catalogs
Rated Life 17000 hrs Testimonials
Starting -18 *C ({0 *F) Brochures
Termnperature (MIN) Product Brochures
Cathode 2.700 Ohm - Ecolu
Resstance Sell Sheets
LEED-EB MR 66 picograms Hg per mean lumen m’ﬂ
- » Biaw® TIE 43W
Credit hour . - - -
; = Disposal Policies & Regveling Information
Rated Life (rapd 1TI00hg@3h
start) @@ Time 20000 h @ 12h
Addtional Info Dirmmiable with appropriate

dimming balast., End of Lfe
Protection (ECL). TCLP compliant

Primary Application  Facilibes; Retal Display;
Hospitality; Cffice; Restaurant
Warehousze

PHOTOMETRIC CHARACTERISTICS

nifial Lumens 3200
Mean Lumens 2680
Mormnal Initial TE
Lumens per \Watt

Color Temperature 2700 K
Ciolor Rendering gz

ndiax (CR)

ELECTRICAL CHARACTERISTICS
Current {macx) 5.2500 A
Open Circuit 285V
Violtage (after

preheating) (MAX)

Open Circuit 5av
\oltage (MIN)

Lamp Current 0320 A
Preheat Voltage 4
(MEN)
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Current Crest
Factor (MAX)
Supply Current
Frequency

DIMEMSIONS

Maxmum Ceral
Lengih (MOL)

Momnal Length

Base Face to Top
of Lamp

20000 Hz

64000 in {182.5 mm)

6.400 in {162.5 mm)
5.770 im (148.5 mm)

PRODUCT INFORMATION

Product Code B33
Deescription F4ZTBM/BZTIAECD
ANS| Code G0B01-|EC-T442-2
Standard Package Case

Standard Package  10043168276333
GTIN

Standard Package 10

Cluaniity

Sales Unit Unit

Mo Of Hems Per 1

Sales Unit

Mo OF Hems Per 10

Standard Packape

UPC D4316BETH33E
COMPATIBLE GE BALLASTS

Product & of Power

Code Description Bulbs Factor

ATEDE C242UMVBES- 1 0B3
P

T1445 GECIZE-MVPS 1 0.B8
-3

Tl443 GECZIE-MVPS 1 0.B8
-BEE

1444 GECIIE-MVPS 1 0.B8
-5E

T1441 GEC242Z-MVPSE 1 02
-3

I1433 GEC242-MVPSE 1 02
-BEE

T1440 GEC242Z-MVPSE 1 02
-5E

Ak CAUTIONS & WARNINGS

See list of cautions & wamings.

NOTES

» 4-Pin lamg rmmirmum starting temperature is a function

Ballast
Factor
1.0
0.98
0.98

D.9E

of the ballast. Most ballasts are rated with a minamum
starting temperature of 50 degrees F (10 C). Ballasts
are also available that provide refisble starting to 0

degrees F (-18C) and -20 F (-28C).

Amalgam product expenence stable brightness over a

wider termperature range and in various operating

positions.

+ Based on 60Hz reference cincut.

» Fluorescent lamp lurnens decline during life
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ADVANCE Brand Name | AMBISTAR
Ballast Type |Electronic Dimming
Starting Method | Rapid Start
Lamp Connection | Seres
Electrical $ ificati Input Vieltage | 120
Input Frequency |80 HZ
Status | Active
Lamp Type Hum. | Rated Min. Input Input Power | Ballast Factor | MAX | Power Lamp B.EF.
of Lamp Start Cument (Watts) (i inf e} THD | Factor Current
Lamps | Watts Temp (Amps) (i f e} o Crest Factor
[*EIC}
| CROZEWIGa40 1 25 SOM10 023 2y Q150 85 150 | 080 17 315
CROZ8WIC240 2 26 S0/10 0.45 1752 0.15/0.85 150 | 080 17 163
1 6 50010 023 2T 0150085 150 080 1.7 315
CF TREGWWEH240
2 5 50010 0.45 1752 015/0.85 150 | 080 1.7 163
CFTRISWIEH 240
1 32 S0V10 0.30 10435 015/0.85 150 | 080 1.7 243
CFTRIZVWEMN240
* 1 42 50010 0.40 11547 015/0.85 150 | 080 1.7 181
CFTRAZWICH 240
Wiring Diagram Enclosure
= ":.:_-:,'_Iqq{:_-_--_--___"'----___
' — — s '[
uNE __h"----_____ T o
Diag. 134 [
The waring diagram that appears above B
for the lamp type denoied by the astensk (%)
Enclosure Dimensions
- Owerdl (L) Wikgth (W) Hedgiht (H} | o fing (M)
Standard Lead Length (inghes}
oth { ' in| cm 498 * 24" 107 45"
S l‘; f-'ml:; [Py o 4 49750 2H5 1 4 35
barck Blushhits o 126 cm G.1cm 2.5 om 11.7 cm
| White [i] 1]
Browm [i]
Blus [i] [i]
Orangs [i]
Red 0L 01 IO anoeiBtack 0
Ve bow o] o [T "
| BiackAVhite
Cray [i]
i 0 RedMWhits [i]
Revised 00112007 @= @
@
Diafa s bamed upon fess performied by Fralps Lighan g Electronis BMA Ina contmilsd f and |5 represen e of mlatvn poriormanco. Actual porformianon can ary
Sepersding on ot ned Cond Bons. Specifications am San(ect i change withiouk notice Al specifcations e norminal Unbess oo s reoied

PHILIPS LIGHTING ELECTRONICS N.A.
102 75 WEST HIGGINS ROAD - ROSEMONT, IL 60018
Tel: B00-322-2086 - Fas: B88-423-1882 - www philips comiadvancs
Customer SupporiTechnical Sendce: B00-372-3331 - OEM Support: B66-015- 5888
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GENERAL CHARACTERISTICS

45741 - F1TT8/SP30/ECO
GE Ecohwl Starcoat® T8

+ Passta TOLP, which can lower dispedsal costs

I@-I-i:r' Color Fandenng

=

T

CAUTIONS & WARNINGS

Caufen

Warieg

GRAPHS & CHARTS
Spectral Power Distribution

]

]

#

Findliist Pows? (AASnmkemess)
E

1
Wavelangth [am)

Lumen Maintenance

100%
A%

[0
4%

s

Liiniens (%)

g Sh My, Wy By
Thine {hours)

Lamp Mortality

For addfonal information, wisk www. galighting com

BO B0 M0 450 M0 D M0 @0 00 T

Rated Life (instant start) i
Time
Rated Life (rapid atar) i Time

Bulkx Material
Staring Temperalura
LEED-EB MR Cradit

Additonal Infy

Lamp Typs Limear Fluorescant - Straight
Linear
Liantinec Bulky T&
4 - Baze Madium Bi-Fin (G13)
Rated Life 20000 hrs

15000 h @3 h

20000 h @@ 12 h
20000.0 ¢ 302400000 &
120 h

Soda lime

10 K{S0"F)

157 ploograms Hg per mean
lumen hour

TCLF complant

PHOTOMETRIC CHARACTERISTICS

Inital Lumeans

Mean Lumens

Nominal Inital Lumena per Wail
Color Temperatura

Color Rendering Indss (CRI)
5JP Ratio {Scotopic/Photopic
Rato)

1325
1260
7
000 K
T8

13

ELECTRICAL CHARACTERISTICS

Wattage

Vollage

Open Circult Voliage {rapid
siart)

Open Circuil Voltage (rapid
atart) Mn @@ Temparaiure
Canhods Resstanc: Rato - R/
Foc (MIN)

Canhods Resistanc: Rato - R/
R (MAX)

Current Crasat Facior

DIMENSIONS

Masdmum Creerall Langth
{(MOL)

Mimimum Owerall Lengh
Hominal Lengih

Bulk Diameater {DIA)

Bul Diameatar {DIA) {MIN)
Bul Diameatar {DIA) {MAX)
Max Base Face to Bass Face
1A

Face to End of Opposing Pin
{B) (MIN)

Face to End of Opposing Pin
{B) {Mac)

End of Baze Pin to End of
Opposite Pin End (C)

PRODUCT INFORMATION
Product Code

Description

ANSICode

Standard Packags
Standard Pacags GTIN
Standard Pacage OQuantity
Sales Unit

No OF Hems Fer Salas Uinit
No Of Hems Per Standard
Packags

urC

210 V @10 °C
425
B8

1.7

237800 in{804. 10 mm )

FIET fi

24 000 in{608.6 mm)
1000 ind 254 mm)
0340 inf23.9 mm)
1A inf27 9 mm)
£330 3838 mm)

23400 n{554.4 mm)
23500 n{596.9 mm)

23670 in{61.2 mm)

45741
FTT&/SPIVECO
1001-1

Case

10043 160457412
24

Linit

1

24

DI EEL5TA1S

Paga 1
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e e REL-1P32-SC
ADVANCE Brand Name [STANDARD ELEC

Ballast Type | Electronic
Starting Method | Instant Start
Lamp Connection | Parallel
Input Voltage | 120

Electrical Specifications Input Frequency | 60 HZ
Status | Active
Lamp Type Mumm. Rated Min. Start Input Input Ballast | MAX | Power | MAX Lamp |BEF
of Lamp Watts | Temp [ *FiC) Curmrent Pow er Factor | THD | Factor Curnent .
Lamps (Amps) [ANSI Yo Crest Factor
Watts }

*F17T8 1 17 -18 017 18 [e}-1 30 053 1.7 S.00
F25T8 1 25 W-18 021 24 g2 25 0,58 1.7 3.83
F32T8 1 32 W-18 0.28 32 gz 20 0.98 1.5 2.88

F3ZTEES {30W) 1 30 BOV16 0.25 it g2 20 098 1.7 317
Wiring Diagram Enclosure
WHTE —
BLRRHE BALLAST e —
— RED — _é_
] Lang [
LME
Diag. 63

The waring diagram that sppesrs sboveis

for fhe lamp type denoded by the astensk (%)
Enclosure Dimensions

Standard Lead Length (inphes) | OverAN (L | Wiedth (Wi |  Hesghi {H) | bownfing {M)]

n| cm. a5n" 1.7 1.18* s -

m . ""'”c; ¥ alowiBius o o1 1740 1 950 20/10

lack | BlusiWhile i} 24.1 cm 4.3cm 3 am 226 cm

Whits 25| &35

Blue | 31R | 787 E'B'”"“ g
T —
Grzy a Black\Whits 25| &35
Vidlet o RediWhite 1]

Revised 08212002 @= @
@

Diata s based upon b s porfommed by Fhilps Lightng Encronios M Ina contmilnd ereronment and 15 reproson tatve of miatve porformiancs. Aotual pOrfommancs Gan Wy
chopenradime o ot ind) cored Do, Spescifoations e subdect B charoe wShou nof o Al s peciSoadions aire roeninal unlss o ratss rodod

PHILIPS LIGHTING ELECTROMICS N.A.
10275 WEST HIGGINS ROAD - ROSEMONT, IL 80018
Tel: B00-322-2086 - Fax B88-423-1882 - www philips com/advancs
Customer SupporiTechnical S endes: B00-372-3331 - OBEM Support: 866-915-5885
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GENERAL CHARACTERISTICS

G E Lamp Typs anlrpaul Fluorescent - Flug
' ' Bulb T
Lighting 2o "
Rated Life 10000 hrs
97551 - F5BX/827/ECO glm'r:rmn -11131‘0{-0‘F}
GE Enull.ndm Biax T4 - Faclifies; Retail Display; Hospitalty; Offica; LEED-ES MR Cradit 13'|$p cograms Hg par
Raestaurant; Warshousa misan luman hour
« Priistss TOLF, which canlower dispesal cats. Additional Info TCLP compiant
Primary Application Faciities; Ratail
@M s ancing Diaglay Hospitality, Offica;Restaurant;
PHOTOMETRIC CHARACTERISTICS
Inital Lumeans 265
Mean Lumeans il
Nominal Inital Lumens per Watt 53
Color Temperaturs 2700 K
Color Rendering Index (CRI) 82
ELECTRICAL CHARACTERISTICS
i Watltage 5
Photo Voliage 120
Mot Ava C]blﬂ Open Circuit Voltage Across 198 v
Lamp Current 018 A
Current Crest Facior 1.7
Supply Current Frequency 60 Hz
DIMENSIONS
Masdmum Owverall Lengtin 42500 in{107.9 mm)
{moL)
Erargy Nominal Lengh 42000 in{106.7 mm)
Bavings Bul: Diameater (DIA) 0500 in{12.7 mm)
Bul: Diameater (DIA) (MAX)
Base Face to Top of Lamp 3230 {8210 mm)
PRODUCT INFORMATION
Product Code o755
Description FS5BXM2TIECO
ANSI Code OO0 - EC-0005-1
Slandard Packags BUNDLE
Standard Packags GTIN
3 *.' Standard Package Cuantity 100
. . Sales Unit LLinit
] [ Ho Of lems Par Salas Unit 1
Mo Of lems Per Standard 100
e Package
urC 043168975513

For addsonal information, wist www galighing com
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CAUTIONS & WARNINGS

Caution

Spectral Power Distribution

B

¥

Radkant Powar (Winm)
E

¥

o
X W 2 M e M0 M0 M0 O W

Warvalesgth {nim)

NOTES
+ Basad on E0HZ refarence crouk

* Fluonesoart lampg lumars Gadine during e
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PHILIPS
ADVANCE VHIBS.TPBLS
Brand Name [COMPACT-HPF
Ballast Type |[Magnetic
Starting Method [ Pre-Heat
Lamp Connection | Seqes
Electrical S ificati Input Voltage [27F
Input Freqguency (60 HZ
Status | Active
Lamp Type Mum. Rated Min. Start Input Starting Open Imput Ballast | MAX | Power
of Lamp Watts | Temp (“F/C) | Current | Curmrent Clreult Fower Factor | THD | Factor
Lamps [Amips ) [Ampa) [Amipa) [Watts} W
CROOWIG23 1 4 W-18 005 0.18 017 15 085 35 0.85
* CFTSW/IGE3 1 5 -18 005 0.18 047 1 085 i) 082
CFTTWIGE) 1 il W-18 005 0.18 017 12 083 45 084
CFTOWIGE] 1 4 -18 005 0.18 047 12 it ] 35 088
Wiring Diagram Enclosure
BLENHT
BLLUE —
BALLAST
vau }> LIKE
J_ _? _ WHITE
Diag. 47
The waring diagram that appears sbove s
for fhe lamp type denoded by the astemak (%)
Enclosure Dimenslons
Standard Lead Length (inghes) —uscil L) (I} Heght (H) | Mounting (M)
oth ( ! n| com 475" 22875 %0 " 1625 4,375
Y . “'"c; | vemowEne 0 4 3 2viazio 158 4 38
i21ecm S.6cm/0an 4.1 cm 1i.1cm
Whits 7| 172 E"“E‘WE "‘i 3
Blus Il 178
Orangs i]
Red i]
Yelow o| Horsnos/Siack 0
Gray 0 Black\Whits 7.8
=t o RedMhite Ji]

Revis ed 07/011 990

SEO)

Data 15 based Upon toss pertomed o Erlps Lg eng Sectronis MaA 1N @ artmind eneTonmiens and |5 Nepesen W O Mmiat vl peror Mance. Actdal perionTianes Gan ey
depending on opemt ng condBons. Specifcations am sunject 80 chande without notion. Al specifcatons ane nominal unbess ot rwse noted

PHILIPS LIGHTING ELECTRONICS N.A.

10275 WEST HIGGINE ROAD - ROSEMONT, IL 80018

Tel: B00-322-2086 - Fmoo BBE4Z3-1882 - www phiips comizdvance
Customer SupporiTechnical Sendcs: B00-372-3331 - OBEM Support: 8660155888
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A48T - CA5MR & C0E40
OE Conatan bkl Prackss ™ MRTE

-1 i o

T nd, Sl B 20 AT PRl
For scicilbrad fcemad ion, visl sresy gelighiing com

JHEMERAL CHARAD TEREETICE

Larp Typs Fia kg - W12
Euls MR

| L 24 (GLET
Fllarsnt [t

Fostex] Lifm 1N hrs

Lamp Erekeurs Ty (LET ) i v e gy b
FHOTOME RIC CHARACTEREETICS

Caiisr Daman Cn rellag o [ L]

= =

ol or Temperaiurs SEIE
BELECTRICAL (HARACTERIETICE

e g -]

“Foltsgm ol

Eum Faxflm Lin szl beormin g p el e
CHM EMEROME

Eiseirurn Cversll Langh LATE e
mmh [l= k] 2 an

Eully Dt o bear (008} (AR}

FRODUCT MFORMATION

Frochet Coda &1 &7
Dt IR R0 A
S rebare] Pk BUMDLE

S rekard Pracdosgm CITIH oL T S P
S reckarel Pk Quaniily =

Sl Uit nk

Fa CF lsrx Par Salas Unib 1

Fla CF bearx Far Sared aed =

Frtogp

L L R 1]

Fagei
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gt REB-2P32-SC
ADVANCE Band e [AipISTIR

Ballast Type | Electronic
Starting Method | Instant Start
Lamp Connection | Parallel
Input Voltage | 120
Input Frequency | 80 HZ

Electrical Specifications

Status | Active
Lamp Type Num. Rated Min. S5tart Input Input Ballast | MAX | Power MAXLamp |B.EF
of Lamp Watts | Temp (*FIC) Current Power Factor | THD | Factor Current .
Lamps (Amps) [ANSI o Crest Factor
Watts)
FiTTg 1 7 O-18 030 19 102 150 | 050 17 53T
Fi7T8 2 7 o-18 0.45 31 0,91 140 | 0.50 1.7 2.0
F25T8 i 25 O-18 0,38 26 1.00 150 | 0.50 1.7 3.85
EzETE 2 25 O-18 DE1 43 089 130 | 050 17 207
*F32TH | 32 o-18 0.48 33 1.00 140 | 0.50 1.7 3.03
F3IT8 2 32 o-18 0.80 56 0.88 120 | 0.50 1.7 1.57
Wiring Diagram Enclosure
WHITE  —
LK —  BALLAST e —
—HELLE
—RED — T
LNE
Diag. 68 e et bhua

The wiring dizgram that appears shove is
far the lamp type denoted by the astensk (%)
Enclosure Dimensions

inekas | OwerAN(LY]  Widh (W] Height (H) | Mounding (b} |

Standard Lead Length (inghes, } T o 2 R0 P P 500"

Black ‘.IZI:IE 5;15 el lowBlus i} 992 17010 1950 8410

i 24.1 cm 4.3 om 3 cm 2286 cm
White | 25| 635 E"”E";:‘::i g
Blus 31| TAT o 0

Red | 37] o4 2N

T 0 Oranos/Black i
Gray 0 Black/Whits o
Vioked o RadiWhils i}

Revised 09112007 H @
-]

Dt s barsed upon tests parformed by Fhilps Lightng Blecronics MUA Ina onralled endrorment and is representa®e of relatvae paformancs. Adual paformanon can vary
nding on operating condSons. Specfications are sunject to change without nofios. Al specdcations am nominal uiless ofnersise noted.

PHILIPS LIGHTING ELECTRONICS N.A.
10275 WEST HIGGINS ROAD - ROSEMONT, IL 60018
Tal B00-322-2086 - Fax: BREZ3-1852 - www. philips comfadvance
Customer SupportTechnical Service: B00-372-3331 - OEM Support: B66-015-5886
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PHILIPS REZ-132.SC
ADVANCE Brand Name |MARK 10 POWERLINE

Ballast Type | Electronic Dimming
Starting Method | Programmed Start
Lamp Connéction | Senas

Electrical S ificati Input Woltage | 120
Input Fraquency |80 HS
Status | Active
Lamp Type Hum. | Rated Min. Input Input Power | Ballast Factor | MAX | Power Lamp B.EF.
of Lamp Start Curmrent (Watts} (vl e THD | Factor Current
Lamps | Watts Temp [Aumps) (ool e o Crest Factor
[HE)
E17TE& 1 17 S0/10 020 0724 it 10 iR 1.6 438
F25T8 1 25 SO/10 0.26 O7/30 005/1.06 10 059 1.6 350
*F32T8 1 32 SOV10 020 O35 D.05/1.00 10 080 1.6 288
Wiring Diagram Enclosure
DiMMER BLACK! "
WHITE - RED
BALLAST

WHITE CELUE
. 7

LINE

The waring diagram that appears above is
fior fhe lamp typs denoisd by the astenak (%)
Enclesure Dimenslons

Standard Lead Length (inches) et (L ain (e (1), Mounsoa (M)
212 1710 1 50 8910
241 cm 4.3cm 3om 228 cm

Revised 087042010 @= @
@

Dlata 15 based Upan b performed OF Frilps Lahong Sectronis. MLA IR @ cntmied ensironment and 15 Nepnesen S oF Moo Derormiancd. Aooal DertonTianon Gan sy
demerd rd on ooemtined condBons Spescificanons s sanject 8o chanas wishour motios Al smecifatone ane oeinal unbess ofe rss noted

PHILIPS LIGHTING ELECTRONICS N.A.
10275 WEST HIGGINE ROAD - ROSEMONT, IL&00 18
Tel: B00-322-2086 - Faor 8884231882 - www. philips comiadvance
Cusiomer SupportTechnical Sendcs: B00-372-3331 - OBEM Support: 866-015- 5888
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GEMERAL CHARACTERISTICS

o~
GE Lamp Type Halogen - MR
i |-'] Buiky MR16
I Baze GUAD
L|G tlng Filament oo-2v
Ratad Lifs 3000 hs
16751 - QS0GU10/FLICD Primary Application Indoar Floodlight
GE Edison ™ Quartziine® MR15 PHOTOMETRIC CHARACTERISTICS
= Edin ™ hakegan Buls proide @ Bighie, ok per Bght Dalmaes wour homs ok i best Cenler Beam Candapowss 1000
= Thatts why profasbenas dhooss Sdsen o e aptiomi mauks and bnger bl Ba {CBCP)
« St i Beaty of your hema wih ha Hghast uality eflight Cdor Temperaiure 2750 K
ELECTRICAL CHARACTERISTICS
Waltage 50
Vollage 120
DIMEMNSIONS
Maxirmum Overall Length 21250 ind34. 0 rrmj
{MOL)
PRODUCT INFORMATION
Product Code 16751
Descriplon GEEINFLICD
Standard Package Cass
Standard Package GTIN 100431688167519
Standard Package Quanily E
Sales Unit Liniit
Ma Of lems Per Sales Unit 1
HNa Of llems Per Standard 5
FPadkage
5 urC 043168167512
CAUTIONS & WARNINGS
Caalion
= Lamp may shatad and case By F bk
- e of barrge in i ol cors i
- D rslissih b I ot jlade |a srabdied o Bickan
Warrareg
= Rk of Buim
- Allow B b ool bafor anding
= A darmaged |lam g amis U rdiaion which may s amdlininpry
- Tuim o of I glase bub s beken. Fano e and dapo o lang
= P e i | e i P AL Ty s Dy, 0, oF [ operty damags
- Dy oot sl Fabind) sk
- D rustussid Barmge I oot glases is srabdd o Brokan
= Ak of Fira
- I i b, e Gtk Wit sl
- B o btk rratarials asay from L.
« Ll in it rabad for this product
= Ftak of Bt ¢ Sheack
- Tuim puower of bafor i paction, | il aiom o mmesal
* T e [ B ! ot i [l 4 howrsidary
Mar2, 2011 24944 B0
For sdd2onal information, Wit wwwgaighing.oom Fage 1
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. GENERAL CHARACTERISTICS
GE Lam Type Halogen - Sagl-Ended
' ' Hass 2-Pin (GY6.35)
Lighting 8 2P
Rated Lifa 2000 hrs

34676 - Q100T3/12VICL PHOTOMETRIC CHARACTERISTICS

GETY Inifial Lumens 2350
Hominal Inital Lumens per Wall 23
ELECTRICAL CHARACTERISTICS
Wattage 1040
Viollage 12
DIMENSIONS
Mammum Owerall Langth 1.75 om
(MO
Bully Diameater (DIA) 0375 om
Bully Diameater (DIA) (MAX)
PRODUCT INFORMATION
Product Code kL
Description CHOOT I 2VICL
Standard Package BUNDLE
Standard Package GTIN 0043168346755
Standard Package Cuantity 100
Sales Unit Uinit
Ho Of Hems Per Sales Unit 1
Ho Of Hems Per Standard 100
Packags
(1] 043168346764
CALUTIONS & WARNINGS
Caution
Warrirsy
M d, 2011 123951 PM
For addifional information, wisk www galighiing com Paga 1
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19377 - Q75T4/CL/CD 5PK

(~E
L

Lighting

GE Quartz T4 - Display Lights

R =] waky buks ot |

= R Halogan el gy for @ brighter, aria per light

k Bor v ey of Eghting msads

CAUTIINS & WARNINGS

Cauticr

Warirs

Mg d, 2011 123420 P

"

For addtonalinformation, vist www. galighting.com

GEMERAL CHARACTERISTICS
Halogen - Sngle-Ended

Lamp Type
Bulks

Basza
Filamani
Raled Life

Primary Application

T4
2-Pin (GYE35)
(o2

HH0 hra
Disglay Lights

PHOTOMETRIC CHARACTERISTICS

Imikal Lumens

gl

Nominal Inital Lumens par Watt 21

ELECTRICAL CHARACTERISTICS

Wallage
Viollags

DIMENSIONS

Masdrmum Overall Langth

(MaL)
Bulb Diametar (DIA)

Hulb Diamater (DAY (MAX)
Light Center Length {LCL)

PRODUCT INFORMATION

Product Code
Desoription

Standard Packags

Standard Packags GTIN
Standard Package Cuantity

Salesa Umt

Ho O ems Par Sales Unit
Nao O hams Par Standard

Package
uPc

]
12

175 on
05 om

1125 om

19377

QFST4IC LICD 5PK
Masiar
1043168193778
25

Linit

1

25

O IE8EATTT

Paga il
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GE
Lighting

42959 - Q5T3/CL
GE T3

'

CAUTIONS & WARNINGS
T

Wiy

Aprd, 2011 22924 PM
For addSonal information,, vist www. galighing com

GENERAL CHARACTERISTICS

Lamp Type
Bulky

Baas
Filament
Rated Life

Halogen - Sngle-Endsad
T3

24Pin (G4)

[er]

2000 hra

PHOTOMETRIC CHARACTERISTICS

Ini%al Lumeans

Nominal Inital Lumeans per Wall

60
12

ELECTRICAL CHARACTERISTICS

Wallage
Vollage

DIMEMSIONS

Masdrmum Ovarall Langth
{MaL)

Bulb Diamatar (DIA)

Bul Diamatar (DIA) {MAX)
Light Center Lengh {LCL)

PRODUCT INFORMATION
Product Code

Deaacription

Standard Package
Standard Package GTIN
Standard Package Ouantity
Sales Umit

No Of Hems Per Sales Unit
Ho Of hemsa Per Standard
Packags

uprc

5
12

125 om
0375 am
0.5 om
42558
Q5TICL
BUNDLE
00431 6H4 050
100

Linit

1

100

0 3 VEH4 29597

Paga 1
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PHILIPS
ADVANCE LED-120A-0024V-14-F-O

Brand Mame | XITAMIIM
Dirver Type | Electronic

Input Voltage | 120

Electrical Specifications Input Frequency | 50/60Hz

RaHS | Yes

Status | Active

Max. Operating Inp st Max.
Curtput Churtp ut Ohrtjpart Temp. Current It Inrush MHax. MHin. Surge
Power Voltage Current Ran ge at 120% Power Current THD Power Protec tion Weight IP
k] ™ Y] {"Frey Y] LAk P sy %) Factor LA {Lbs) Rating
80~ $0°F .
34 18~240 1.4 [-40-50°T 035 L7 - i} a9 20 075340 PS4
Wiring Diagram Enclosure
INFIT DQUTFUT
M MEUTRAL) | LEC
CRIVER
GREEN [GROURD)
Input and Cutput use lead-wires.
Lead-wires are [8AWG 105CHS00V solid copper
]
Standard Lead Length e —
in._| <m. Case Length 130 (85
Black | 6 | 15 Case Width | __3.53 (89)
White | 6 | 15 Case Height | 1.50 (38)
Blue | & 15 Mounting Length LTE (7O)
= Red | 6 | | : Mounting Width | 3.02 (76)
reen | 6 | | Owverall L 3.30 (83
Viclet verall Length 83)
Maximum VWiring Distance (at full lcad)
Wire Size (AWG) | Distance (feet)
16 4
14 7
12 1
0 17 . sp
== N, @
T e cT\us i
14 &9 -
12 105 UL Class 2 7310_5-000
] I7g E220165 3426-32
Revised 07H 52009

PHILIPS LIGHTING ELECTRONICS N.A.
10275 WEST HIGGINSG ROAD - ROSEMONT, IL 60018
Tal: B00-322-2086 - Fax: BEE-423-1882 - www.philips. comfadvanca
Customar SupportTechnical Servica: BOO-372-3331 - OEM Support B56-915-5886
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PHILIPS
ADVANCE LED-120A-0024V-18-F-O

Brand Name | XITANIUM
Driver Type | Electronic
Input Voltage | 120

Electrical Specifications Input Frequency | 50/60Hz
RoHS | Yes
Status | Active

M. O\peroting Insust M.
Cutput Cwrtput Ot put Temp. Current Input Inrush Max Min. Surge
Power Voltoge Current Range at 120¥ Power Current THD Power Protection Weight IP
il ] A {"Fc) {4 (W A s} %} Factor (KK} {Lbsp Rating
40 2.8-24.0 175 :‘ﬂuj‘u‘]c‘; 042 50 - 20 0.9 2.0 0.75340 P56
Wiring Diagram Enclosure
HPUT OUTPAIT
BLACK RED [POSTIE
e LED
LED ARBAY
T WEUTRAL) T | ELLE fNEGATI ¥E) [
e
Input and Cutput use_le ad-wires. -
Lead-wires are 18AWG 105C 800V solid copper
in. fmmy)
Standard Lead Length Case Length | 3.30 (83)
in. | cm. Case Width | 3.53 (89)
Black | & 15 Caose Height | 1.50 (38)
white | & 15 Mounting Length | 2.78 (70}
Mounting Width | 3.02 (78)
Bl & 15
e e Tz Overall Length | 3.30 (83)
Green
Yiolet
Maximum Wiring Distance [at ful load)
Wire ize [AWG) | Distance
{feet)
26 3 .
— AN €
2 E C Us e
20 14
18 ) UL Class 2 7310_5000
16 34 E220165 3426-31
14 £
12 84
10 143
Revised 07152000

PHILIPS LIGHTING ELECTRONICS N.A.
10275 WEST HIGGINS ROAD - ROSEMONT, IL 60018
Tal: BO0D-322-2086 - Fax: BEE-423-1882 - www. philips.comfadvance
Customar SupportTechnical Sarvice: B00-372-3331 - OEM Support B56-915-5885
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PHILIPS
ADVANCE LED-120A-0012V-2I-F
Brand Name | XITANIUM
Driver Type | Electronic
Input Voltage | (20
Electrical Specifications Input Frequency | 50/60Hz
RoHS5 | No
Status | Active
Mg Operating Ingrut M.
Output Ourtpurt Ot purt Temp. Current Input Inrush Max Min. Surge
Power Voltage Current Range at 120V Power Current THD Power Protection Weight IP
¥} L] A Fc) (4} ] (A dlus) %) Factor (K¥} {Lbs} Rating
=4 0"~ 40°F
15 1.8-121.0 2.1 (40-80°C) 0.25 30.5 - 20 0.9 1.0 0.6/275 P20
Wiring Diagram Enclosure
INPLUT
BUACK fLINE)
— WHITE (MELTRAL) |
LEY
— GREEMCROUMY) | O RIVER
WA GO C OMN EC TOR WA GO COMNECTOR
Input & Wago Jposhonwire rap conneclor - use
TBAWE soid or tnned stranded. l
Output is Wogo 4-pin wire trap connaclor - use -
208W0E soid or Bnned stranded.
in. {mm)
Standard Lead Length Case Length | 3.30 (83)
n. | em. Case Width 3.06 (77)
Black Case Height | 1.34(33.7)
Wihile Mounting
Bloe Length .91 (73.4)
Red Mounting Width | 2.67 (67.4)
Creen Owverall Length 3.29 (83)
Wikt
mMaximum Wiring Distance [at full load)
Wire See (AWGE) Dtance (leet)
24 3
24 A
22 7
20 11
18 18
14 28 %
r z N &
12 Filt] = us
10 19
UL Class 2 7310_5000
E220165 3426-32

Revised 10192009
PHILIPS LIGHTING ELECTRONICS N.A.
10275 WEST HIGGINS ROAD - ROSEMONT, IL 60018

Tel: B00-322-2086 - Fax: BEE-423 1882 - wew. philips. comfadvanca
Customar SupportTechnical Service: B00-372-3331 - OEM Support B56-915- 5885
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PHILIPS
ADVANCE LED-HCNA-0024V-41-F-L-O

Brand Name | XITANIUM
Description | [00W 24V 4.1A
Input Voltage | 347480
Input Frequency | 50/60Hz
RoHS5 | Yes
Status | Active

Electrical Specifications

M.
Qutpurt Curtpurt Curtput Tome Inprt Input I'nrush . lin. Surge
Power Voltage Currant Max Current Power Current THD Power Protection W might P
W " [ A ] A gl ) %) Factor KV} fLbe) Rating
Moy 010415 cv . 0.I2EEIATV ; ;
100 v £ 16 o BC | pgagoy | 17 850015 0 0.90 30 28400270 | IPSS
¥ = constont woltoge mode, oc = constont curent mode
Wiring Diagram Enclosure
WPLUT QUTPUT
— BCEWoRMGE RED (PONTNE
i
LED LED ARRAT
BACE WOWRATE DR] |||"ER
T RMEcRNETRLG T [ M CA TV
_
Input and cofpuiuse lead-wires.
Lead-wires are 18AWG 105C/600V solid copper
Standard Lead Length
_ in. [ cm. T fmm)
Black w/ crange siripe | 9 23 Case Length | 8.34 (211.8)
Black w/f W’I’I“’&STT-IDE 9 23 Case Width .76 HIJJ
Blue | ¥ [ 23 Case Height | 1.1 (27.9)
Red | 9 | 23 Mounting Length | 8.97 (228.4)
Gray Mounting Width | 1.21 {30.9)
Violet Ovwveroll Length | 9.45 (240)
Maximum Wiring Distance [at full load)
Wire Jze (AWEG) | Distance
==
26 3
24 4 )
22 7 ) .
20 11 [:m Us @i
18 18 ey
E220165
16 29
14 4é
12 71
10 120

12292010

PHILIPS LIGHTING N.A.
10275 WEST HIGGINS ROAD - ROSEMONT, IL 60018
Tal: B00-322-2086 - Fax: BRE-423-1682 - www.philips. comfadvanca
Customar SupporitiTechnical Service: B0-372-3331 - OEM Support B56-915-5885
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GRAFIK Systems

VISED>,

Wallstations

OMX-VDC-LB/OMX-VDC-LF
Viseos Wallstation

Easy-to-read monochome

LD screen. ’
Viean acreen,
[ L2 AREAS — |
ArEa: pE | Teriue LI Fm
g e R3O
e —— vibrary
_I Foms 60 0w _" R 1 | S

casfersnzs

|
rT—
| Tl

TR e e "

A W Chak

Laby
1 |l B N

4 Lighn mmgimer

awm el ireee |
1
i

rimacheo pefr e

Mavigaticn buttons
provide direct accass
b every s0ens, Zone,
and ares in the aystam

ONVDC-LF-WH

Raiza’Lowar buttons
fine-ture the systam

GLUTRON. SPECIFICATION SUBMITTAL

Sida buttons zelect the
function listed on the

wiseor1 011006

Description

The Viseo Wallstation provides local access to
the Lighting Contral System.

* Works with GRAFIK 5000w, GRAFIK 6000,
GRAFIK 7000 Systerms.

* Program, monitor, and cperate every lghting
zone® and scene of a space that s controlled
by an individual Processor. For multiples
Processor applications, contact Lutron.

* Offers an effective alternative to PC's and other
plug-in devices for day-to-day operations.

« Automatically downloads data from your
aystem without reprogramming.

# Modify preset light levels.

# Yiew the lighting status of all the areas in the
aystem.

* Yiew the timeclock status of all the arzas in the
systam

* Take control of any lighting zone® or group of
lighting zones® in any area; fing tune in 1%
incremeants with graphic and numeric feedback.

* Program changes to presst light levels,
including fade and delay times, in any arsa.

* Menus and help screens can be digplayed in
one of 7 languages: English, French, German,
lalian, Spanish, Portuguess, or Dutch.

Design Options

Monochrome Color Options:
# High contrast bluefwhite - OME-VDC-LB
* Meutral black/white - OME-VDOC-LF

* Dioas not display Lighting Zone Contrallar ar Ohv- 23500
zone informnation.

FPage 1

Job Name:

Job Number:

Model Numbers:
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GRAFIK Systems VISED>, Wallstations

wiseor2 01,1006

Specifications

Power

Low-valtage Class 2 (PELV)
Operating Voltage: 32 V—

Key Design Features

# Liquid Crystal Display (LCD)
Resolution: 320 x 240 pixels (OWVES)

+ Adjustable LCD contrast and backlight brightness.

* Change system time and date.

# Off-line programming allows changes to preset light levels without affecting
current lighting scene.

* Cn-line programming allows for viewing changes to preset light levels as
they are being made.

+ Cantral or local options: configure Viseo Wallstation for various control,
monitoring and programming options for each individual area of the
building.

# Security: set-up and programming configuration options may be restrictad
via numenc passcode.

* Field upgradeable software: alows future enhancements without hardware
changes.

* Systemn information displayed in ASCIH 7-bit format (Characters A-Z, a-z,
and 0-82 anly.

* Manus and help screens can be displayed inone of 7 languages: English,
French, German, falian, Spanish, Poruguess, or Dutch.

System Communications and Capacity

* ow-voltage Class 2 (PELV) wiring connects Wallstations to Processor
Fanel.

¢ Lp to 32 Wallstations, Control Units, andfor Gontral Interfaces may be
connectad per Class 2 (PELV) Control Station Device link. Ses Low
Yoltage Wiring page for more details.

Additional Notes

* Hidden spaces will not appear on Viseo stations.
# Vizeo does not support hierarchical spaces; they will display all spaces as
a single list.

Terminals

Accept up to two #18 AWG (1.0mme) typlcal.

Environment

F2-104°F (0-40°C), Relative humidity less than 90% non-condensing.

$LUTRON. SPECIFICATION SUBMITTAL Fage 2
Job Name: Model Numbers:
Job Number:
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GRAFIK Systems LUT-DMX Contral Interfaces

bt -drree-1 0 30004

LUT-DMX

DMX512 Control Interface
Description

+ Allows GRAFIK Eve lighting controls to operate
lighting and other equipment that uses the DMEE12
protocal, including:

- Strobes, fiber optic lighting, and LED-based lamps.
- Foager machines.
- Animated characters and motorized fidures.
« Converts GRAFIK zone intensities into DMx512
R e channel settings. Each zone Is assigned to a
b S B i = DMX512 channel.
[ | o |EEE « Woarles with GRAFIK Eye 3000 and 4000 Saries
= Control Units, as well as GRAFIK S000/6000,/7000
i Systems (ses DIP switches 1 and 2). Interface doss
not require an address.

Example of Usage

A DWEET 2-controlled filer optic fixture s setup
=0 that:
3 + Channel & controls color channel or dial setting.
+ Channel & controls shutter opendclose.

The Control Unit's scenes are sstup so that:

+ Zone & intensity = desired fiber optic color.

+ Jone & Intensity = desired shutter openfclose.
When a scens s selected at the Corntrol Unit:

* OMXE12 Interface converts new scena's Zone
intensitizs into OMXE12 channg settings.

* Flber optics automaticaly change color and shutter

openfclose,
SLUTRON.: SPECIFICATION SUBMITTAL Page 1
Job Name: Model Numbers:
Job Number:
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Lutrons | Sivola QED. roller 20w shades
Sivoia QED | roller 20 T
The Sivola QED roller 20 shade ulilizes the =

Litra-quiet, pracision controlled Electronic

Dirive Unit (EDU). The Shvois QED EDU s housed
inside the roller shade assemibly and controls
the movemnent of the shade, keeps track of the
shade's position, and adjusts the shade to the
Lzer's desired prasat postions.

Features

+ Smooth, utra-quist operation

+ Shades start, move and stop with precision

+ Oiffers programmalle stop poirts. The EDU
tracks the position of the shade and s able to
adust it to predetemmined lecations at the touch
of a button

+ Provides rmaxdmumm window coverage with srmall,
svimmetrical light gaps, 0.75 In (19 mm) bstweaen
the shade fabric and the mourting bracket

+ Easy-to-read and easy-to-use cortrols

+ Dptional infrared (IF) system provides sasy,
convenient control from anywhere in the reom

» Integrates with Lutron lighting control systems
and other A equipment

» Doas not require group controllers or relay
gystems fo create shade groups and sul-groups

+ The EDL requires only low-valtage wiring

+ Power failure memaory for the lifetime of
the product

+ 8 year imited warranty

Shvola QED roller 20 shade

Sivoia QED roller 20 shades Product Specification

page 1 of 14 e,
P/M 0B5-106 REV A £ LUTHON*;
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Lutrona | Slvola QED. raller 20w shades

Specifications

Power

+ Requires 24 V-_, 50 VA

+ Jne transformer is required per EDL

* Power must b= provided by a Lutron
approved MNEC Class 2 power source

» One EDU can power one accessony control
(kevpads and accessories)

System Capacity

» Systemn allows for a total of 96 devices,
including any typs of Svola QED EDL,
keypads, Contact Closure Input (SCh or other
interfaces

» [f the number of keypads and interfaces in an
installation excesds the number of EDUs,
axternal keypad power supplies are required

» Typical maximum shade size is 20 ft2 (1.86 m3

* Maximum shade size Is determined from shade
width, fabric type, fabric weight, hembar typs
atg, (refer to Lutron Shade Configuration Tool
(SCT) for vour application)

Performance

s Llitra-quist operation (will not excesd 44dBA
measured 3 ft (1 m) from the EDL)

+ System allows for symmetrical ight gaps as
amall as 0.75 In (19 mm) on each side

» Each EDL stores programmable presets
including open, closed, and any other position

+ Presets can be recallad from keyvpads, CCl's,
IR recelvers, and other lighting contral system
interfaces

» Presets can be set with a & sacond button
push and hald from the kevpads, CCl's, or
hand-held remote controls

+ Kevpad adjustment of presets can be disabled
with the “lock out™ function on the kevipad

+ Open and close limits are programmalble from
the EDLU, wall-mounted keypads, and
hand-held remote controls

+ All svstem componants are Electro Static
Discharge (ESD) protected

Grouping

+ Feypads and CCls can control any EDU ar group
of EDUs without a separate group cortroller

« System groups and subgroups can be configured
at the point of control without rewiring and without
access to the EDLU

« System may contain multiple EDL tvpes

+ Feyvpads and interfaces within the system are able
to operate any group or subgroup of EDUs

Integration

+ EDLs seamlessly integrate with Lutron
lighting contral systems Including, GRAFIK Eves,
RadioRAs, HomeWaorkss, and RadioTouche

« Contact closure avallable to integrate with
AN equipment such as time clocks and
secLrity systems.

Controls

+ Fevpads and CCls are low-voltage and recaive
their power from the EDUs

« Al swstem devices must be connected through a
COmMon communication link

« |R controls available. IR receivers can be wired
directly to EDL. Thers are also Sivowa QED
kevpads and CCls with built in IR receivers

Sivoia QED roller 20 shades Product Specification

page 2 of 14
P/M 085-106 REV A

< LUTRON.
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Lutron | Sivola QED 10 Output Transformer Panel

Sivoia QED | 10 Output Transformer Panel

Thie Shviola QED 10 Cutput Transfommer Fanel
provides low-voltage power for Sivola QED
mitarized roller shades, drapsery traclk anddor
Roman shades, The panel powers up to 10
Sivola QED Electronic Drive Units (EDUs). The
panegl simplifies wiring installations that require
miultiple transformers,

The pansl iz hardwired into a standard

120 W~ circuit, The pansl contains replacable
fuses on the secondary side for miswire
protection. -

Lutron recommendeds to home run EDUs

to the power pansl. The pansl accomodates
harme run wiring with individual connectors for
up to 10 EDUs (one EDL per output).

Features

« 24~ supply that provides power to EDUSs,
keypads, and accessones

+ Simple wiring scheme uses 7-conductor
low valtage link to provide power and
communication for both Shioia QED EDUs
and seeTouch kevpads

+ Flexible wiring topology for easy installation
and integration

+« 10 output panel provides power for up
to 10 EDUs

Sivoia QED 10 Qutput Transformer Panel Product Specification
page 1 of 7

PN 085-0003 REV A -::::’%LUTHON#
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LUTRONs secTouch.. Wallstations
se-Bwrl T1E0S
Calar and Engraving Codes
SO-5WRLN- - Description
SO-5WRLI- - = Lsed to control one or more window treatment zones
. simultaneously.
5-Butt0r1‘| Preget w'f‘d"w Treatment + Can control Shiola GEDw and AC Motorized Window
Wallstation with Raise/Lower Treatments.
LEDs * Receves up to twio contact closure inputs via a con-
nector on the back of the Wallstation.
+ Large, roundad buttons are sasy to use,
+ Backlit buttons with en-button engraving make it easy
to find and opserate the control inlow light conditions.
.| Open + Optional button engraving s angled up to the eve for
[ Presst easy reading.
e * Pressing the Open button once will causs the window
e treatments to move to their fully open position. If the
gl B Open button is pressed again while the window treat-
Cloes . | ments are apening, the movemert of the window treat-
ments will stop.
~Engraning * Pressing the Presst 1, Presst 2, or Preset 3 button

once will causs the window treatments to move 1o the

first, second, or third preset position, respectively. If a

preset button is pressed while the window treatments

are mowving to that position, the movement of the win-

dow treatments will stop.

- + Pressing the Closa button once will cause the window

ﬁ’ﬁf‘;ﬁg&“ﬁrﬁw treatrnerts to move to thelr fully closad position. If the
Close button Is pressed again while the window treat-
ments are closing, the movemeant of the window treat-
ments will stop.

+ Ralse/Lower buttons open and close the window treat-
ments for the duration of the button press.

+ The LED= next to each button are used during pro-
aramming and provide feedback when the buttons are

/)

~Mazter Raise’Lowar

i

+ | Prasat 1 pressed. For Siviola QED, the LEDs provide feedback of
. | Praset s the current Shvala QED preset.
+ Works with GRAFIK S000m, GRAFIF G000, GRAFIK

yf-- - 7000 Systems.

| - | Glosa * For Sivola QED Motorized Window Treatments, the

LED= provide feedback of the current Sivada QED pre-
- -
L Finish and Engraving Options

* Ayailable with button engraving.
« Standard and Mon-Standard Text Engraving = available.,
For more details, please visit the seeTouch website at

SO-EWRLWH-EM www.lutron.com/sestouch,
(Insart varsian)
{LUTRON. SPECIFICATION SUBMITTAL Fage 1
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LUTROMNs s==Touch-. Wallstations
oo-pd TAEDS

How to Build a seeTouch Model Number

SO- - -
| | |

Frefix Button Sansor Insart Calor Engraving
Corfiguration  Option Style Finish Code

Omit: SCl
(0 Cooupant
sansor
M: Non-insert
I: Insart
- FIERC E o
Matte Finishes Satin Colorsna
[ d ECO
\Whita WH Buailable with Insart (1 rEngrav
gggg gE it':;':‘:m-'[ms only. o General/Standard Engraving
P .
Gray GR Biscu El Pt Lain) B
Brown BR Eogshel EZ CJ'II‘ESQ ’ Ciex
Black BL Midright MH h
h Dianish Do
Taupe TP Blue Mizt ET Enalizh Eicr
Limastora Ls" 4
- o . Frarich Fox
Gloss Finishas Star a7 Zamnan Gux
Available with Insert () stia conrals Desert Stone Ds® talian e
anly Ship with Claros Wallplatas. Tarracaotta T Japanasa e
Vhita EWH Cichre D:': Spanizh Latin) L
Light Almerd GLA Hat HT Duch e
Metal Finishes *Note: Some Satin Colors units ship | [Fortug. Eurg) EH
, : . . wilh differant color butions. For merg | [SPanish Eurd) - S _
With black plaefic buttons (standard). . o0 o pleass visit the Mata: Replace tha o with aither G jganeral
Bright Brass EB seaToush wehsits at engraving) or a two-digit numicer (01-39; stan-
Bright Chrome  BC W lutron.com/sestouch dard angraving. Pleasa visit the sseTouch wab-
Bright Niclel EN ’ ) ‘ sitar at waw.lutron.comysestouch for a listing of
f‘i!“ gf}ss £ tha standard angraving choices,
Satin Chrame
53[!" Mickel SN Men-Standard Text Engraving
Antique Brass OB Customized bution engraving for particulsr
Anfique Bronze  OF resds, Lsa with Faceplate Raplacement Kits
) . . only imadd numicer begins with 5F). Uze an
Anodized Aluminum Finishes i engraving code of MST. To onder, contact Lutran
With black plastic buttons (ztandard). customer service. Fleasa visit the sseTouch
Clear  CLA wabsite at www.lutron.com/sestouch for cus-
E'ﬂ'j‘* glﬁi tomn engraving sheets.
razs
S$LUTRON. SPECIFICATION SUBMITTAL Page 3
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GRAFIK Systems S0O-5VC Contral Interfaces
sorswo-1 102007
Calar and Finish Codes

SO-SVCN-__ - Description
GRAFIK Systems * Provides programming and cortrol of one group of
Sivoia QEDw Controller Sivola QEDmw Window Treatments.

L= * Allows salection of preset window treatment levels

- friom GRAFIK Systems.

= Connects to both the GRAFIEm Systems link and the
Shvola GED Electronic Drive Unit (EDLU) link.

* One S0-SV0 needed per group of Svola QED
Window Treatments (Up 1o 96 devices).

* Maximum of 32 GRAFIK Systems Sivola QED
Controllers per wallstation link.

* Large, rounded buttons are easy to use,

+« Backlit buttons with optional engraving make it easy

- it to find and operate the contral in low light conditions.

close . BO-BVCHWH-__ + Cptional button engraving is angled up to the eve for
{Inert wersin) easy raading.
:D\ « Pressing the Open button once will cause the window
M treatments move to their fully open position. Ifthe
Engraving Open button is pressed again while the window

treatments are opsning, the maoverment of the window
treatments will stop.

* Pressing the Presst 1, Preset 2, or Preset 3 button

S-S -WH-ECH once wil cause the window treatments to move fo the
first, second, and third preset level, respectively. If the
Presst 1, Preset 2, or Praget 3 button s pressed while
the window freatments are maoving to that position,
the window treatments will stop.

* Prassing the Close button once will cause the window
treatments move to their fully clossd position. If the
Close button is pressed again while the window
treatments are closing, the movemeant of the window
treatments will stop.

* Prassing the Ralss/Lower buttons will cause the
window treatments to opensclose while the button is
pressed.

* The LEDs next to each button are used during
programming and provide feedback of the current
Shvola QED praset.

* Works with GRAFIK 5000m,, 6000, and 7000
Systems,

Finish and Engraving Options

= Available with button engraving.

* Standard and Mon-Standard text engraving available.
For more details, visit the website at
www.lutron.com/seetouch.
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GRAFIK Systems S0-5VC Control Interfaces
se-mea-2 102007

Specifications
Power

Low-voltage type PELY (Class 2: USA). Operating voltage: 24 Ve |
supplied by Sivoia QED System.

Key Design Features

Figld-changeable button and faceplate assemblies allow easy customization.
# Front accessible DIP switches allow change of function without remaoving the
unit from the wall.
» Mests |EC B801-2, Tested to withstand 15 KV electro-static discharge without
damage or memory loss,
Faceplate snaps on with no visible means of attachment.
* Avallable as an "insert” style control for multi-ganging.
Can be ganged to share a common faceplate with MovaT* s and Vareos
Dimmers. To order new Wallplates for multi-ganging, specify *R3" op=nings
ina Lutron MovaTs multi-gang FB fins broken) Series model numkber,
# |lz= Button Replacement Kits to change color, button configuration,
oF engraving.
# Button Replacement Kits may also be used to convert betwesn non-insert
and insert configurations.

L]

L]

L]

System Communications and Capacity

* Low-valtage type PELY (Class 2: LUSA) wiring connects Wallstations and
Shvola QED Cortrollers to GRAFIE Systams components.,

# The Sivioia QED Controller s wired on the GRAFIK S000m, G000, or 7O
wallstation/ CSD link

* Lp to 32 GRAFIK Systems Sivola QED Controllers may ke connected per
wiallstation/CS0 link.

+ Fach GRAFIK Systems Sivola QED Controller s capable of controling up to
96 Electronic Drive Linits as a group.

# Fach Sivola QED Electronic Drive Linit requires its own 24 Ve fransformer.

Terminals

Communications to GRAFIK Systems Central Processor: One 4-pin
removable terminal block. Each pin will accept one wire up to #15 AWG,
(1.0 mma),

Communications to Shvela QED EDL: One S-pin removable temminal block.,
Each pin will accept one wire up to #18 AWG (1.0 mma).

Ernvironment
32 - 104 °F (0 - 40 *C). Relathve humidity less than 90% non-condensing.

Mounting

Typlcal backbox dimensions: 95 mm (2.74 in. high, 55 mm (217 in.) wide,
TOmm (2,75 in.) deep.
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SUNPOWER

E19 / 320 SOLAR PANEL

MAXIMUM EFFICIENCY AND PERFORMANCE

BENEFITS

Highest Efficiency

SunPower™ Solar Panels are the most

efficient photovoltaic panels on the
market today.

More Power
Our panels produce more power in

the same amount of space—up to 50%

more than conventional designs and

100% more than thin film solar panels.

Reduced Installation Cost

More power per panel means fewer

panels per install. This saves both time

and money.

Reliable and Robust Design

Proven materials, temperad front glass,

and a sturdy anodized frame allow
panel to operate reliably in multiple
mounting configurations.

SPR-320E-WHT-D

The planet’s most powerful solar panel.

The SunPower™ 320 Solar Panel provides today’s highest efficiency

and performance. Utllizing 96 backcontact solar cells, the SunPower

320 delivers a total panel conversion efficiency of 19.6%. The 320

panel’s reduced voltage4emperature coefficient, antireflective glass and

excepfional lowlight performance atiributes provide outstanding energy

delivery per peak power watt.

SunPower’s High Efficiency Advantage

20% 2
15% | 142
o | 10%
5%
% Thin Film Conventional SunPower
E18 Series

@

19%

SunPower
E19 Series

Page 206 of 215



Hotel and Conference Center
AE Senior Thesis Final Report

Haley Darst

Lighting | Electrical

SUNPOWER

E19 / 320 SOLAR PANEL

MAXIMUM EFFICIENCY AMD PERFORMAMCE

Electrical Data FV Curve
Vaciersd of Saacosd i Coadiion [CE iodiance of 12000n®, AM 'I.I_I'ﬂﬂl_*ml:f c 7
Paak Fowsr [+5/3%) P 320°W & — !
Efficisncy i 19.6% 5 | | _\
Roted Yaliags Vinga 547V T, | o .
Ratad Cument Impp 5.86 4 E 3 'II',
=) \
Cipen Circuit Vehiags Voo s48Y ks W
o I i
Shart Cirast Current lsc £24 4 ; W "\\ I|1
LT y Wl uL 00V
wimum Sysem Velioge o 10 20 30 40 50 &0 70
Temparcturs Coalficients Paower P 0.38% (K Vltage (V]
Wakags [Vzd AT K Cumaihfvohiags charadsridics wifh dependance on rmdioncs ond neduls anperolir.
el 35mA T Tested Operating Condition
5
PEZCT 457 C 427 C g
i X Tmperatre -S40 F fo + 185 F [40° C o + 85° )
Sariss Fuse Raling 154
112pe 550 ka/m? (5400 Pa), frant [e.g. snowl
Mechanical Data Max load wi :p-eclﬁa:l mounting cor\f‘iguraﬁm:
50 psf 245 2 {2400 Pal I rd back - =.g.
Sakar Celk 9 SunPower abback contact monc<rysialline .ﬂ,il.ﬁﬁ kg ol frant o hoed
High transmisskon tempared glass with
FontGlas e AR conne Impact Resistance  Hail 1 1n (25 mm) at 51mph (23 m/s)
Juncticon Bos IP-55 rated with 3 bypass diodes
Dimenslons: 32 x 155 2 128 [mm] Warranties and Certifications
Cutput Cables  1000mm langth cablee 7 MUC orioct [MIC4) cornecters ‘Warranties 25 year limited power warrarity
Frame Anodized aluminum alkay type 6053 10 year limited product warranty
[silver]; stacking pins
Waight 41.0 bs18.4 ki Cartifications Tested o UL 1703, Chass © Fire Rating
Dimensions
b rcasding Hela
o SechegPin

ELUMPOAAER oned e SUMPFOAWER loge oo tradwrmarks o reghiesd irockrsorks <! SarnPoesr C

@ Sspmrkar 2010 SurFowsr Corporotion. All ight resrved. 5 pecificosican isduded in thin damabast ors mbct o chongs: wihout rescs.

“ [ox]

SUNPOwearcorp.com
Coconant #01-243E1 Res™" / TR_EW
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Efficient Safe Flexible Convenient
« Eficency of up 10 98% + lamgrared £55DClaod * Moddor design + Delvared as o turnkey sobion
« Low speciic pace disconnection switch » Sunery Mini Contral and Sunay Boy « Easy insaliotion
« Grocter yield with mulsplo rrvertess can be combined « Intograted dara ocquisition wih
MPP rackers » Suitable for awdoors opiand Sunay WebBax
SUNNY TOWER

Easy installation and maximum yield

The Sunny Tower is easy to install and profitable. Its exceptional efficiency of up to 98 percent and easy
installafion ensure maximum power yield. The intelligent OptiCool™ temperature management sysiem
makes the Sunny Tower suitable for use at high ambient temperatures. In addition, the modular structure
dlows for combining Sunny Mini Central and Sunny Boy inverters, ensuring maximum flexibility in system
design and expansion.

54
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Technscal dasa

Ingat D]

Max DC power

Y volrage mege

Max DE wlrags

Max ingul coment

D woliage ripple

Max pumbier of shirgs |parallel]
[Bawaie polar ity pio o
Output |AL]
Cordruos AL power

Momira AC power

M cutpt caent

THD af gaid cument

Maomiea AC volage

Momird AC frequency

Provasan R b oo )

Grid comacton

Eficimncy

Max eficdency / EuoEa
Profedion devices

Tharmaly morironed vorssors
Ground fault monircing

D lood decompacion swinds
i moritcring | S4AA G Guard)
Shorcroit mlerarae jcumet conral)
i circidt b ddasd

Generd daka

It S Tioveesi poisec R rafing joce bo IEC 40529
Cooling concept

Oiperairg femp eriure rargs
Topalagy

Plumbei phos cordechon

Waight

Dimersions (& /HL /D) i mm [in]
Feobures

Wrnmry: 50 10 pears

Mlars moritonieg | pre-vired] -
EE405 S Swey Weblon / SMA Fower Baoncer

Dara o pomieal condiioes
& Sordond feanres O Cpioral feahures
T deaag o

Sunny Tower

walh & Sunimy Mini Central B000TL

Sunny Tower

wih & Sunny Mani Ceniral 11000TL

A3 AW a0d kW
333V - 500N 333V - 500N
Foo v FOaV
&dul5h AxddA
= 10% = 10%
dud dx 5
sha it diods sharrciouirdiods

ABRW o 40 5T (104 °F)

SdkWardd *C (104 °F)

48 kW &b W
A=T0A EFR T
= 4% = A5
220V - 2408 220V - 240N
S50Hz / a0Hz 50 He /40 Hz

1
bolr damp, mee. 5 95 mm

1
belt damp, max 5 x 95 mm®

R ST PO TSN
[ ] L]
[ ] L]
L] L ]
[ ] L]
[ ] L]
& x B850 & xBdd
R4S/ IPdd P45 7 ihdd
CrpiCenl OpiC ool
-25°C _#A0°C |-13°F __ +140 °F) -25°C 40 %C [-13°F _+140°F)
orafommandess arsformaness
3 3
320 kg (P05 k) 320 kg (705 b)
PTI0G3 /1010, 990 (43 /71,739 1100 1800 7990 (43771 739
.0 ®0
ofoio ofofo
T4 T4

SUNMY TOWER
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Appendix C
Lighting Plans and Details
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Figure 17: Entry Signage/ Receptionist Back Wall Detail in Lobby | NTS Figure 18: Restaurant Signage Detail in Lobby | NTS
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Figure 19: Lobby Cove Detail | NTS
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Figure 20: Front Desk Detail in Lobby | NTS
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Figure 21: Bar Detail in Lounge | NTS Figure 22: Toe Kick Detail in Lounge | NTS
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Figure 23: Square Glass Panel Detail in Lounge | NTS

Page 213 of 215



Hotel and Conference Center Haley Darst
AE Senior Thesis Final Report Lighting | Electrical

25

: : \NC(,‘D '
,.‘ | L[ . VLOANg

. - o
1l - o
“s j', AP

| \— MEALETUD

|

p—

Figure 24: Cove Detail in Lounge | NTS
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Figure 25: Bar Detail (typ in all shelves) | NTS
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