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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 90.1 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 57 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

el A

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

e 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.
e 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:
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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 aniCon  gjgyre 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: 2:1ratio
-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

Control Schedule

Tag

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 facade 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.

Product Manufacturer Product/Catalog No. No. Description Location
Units

EQ-A

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

Viseo Wallstation Lutron GRAFIK OMX-VDC-LF 1

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 IESNA 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:

o 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
e 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 natural 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 Illuminance:
(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

Page 28 of 137



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

Luminaire Equipment Schedule:

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

15 MonoTrack starter kit with 300W surface
mounted transformer and 5 MonoTrack sections.

E : 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
F 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
H NN 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
I heavy duty code gauge cold rolled steel and finished
with white polyester enamel. Utilizes (1) T8
fluorescent lamp.

4 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.

K1-3

Table 7: Condensed Lounge Luminaire Schedule

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

Light Loss Factors:

Light Loss Factors

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 2950 2800 0.95 0.90 1.0 0.86

H 2950 2800 0.95 0.94 1.0 0.89

I 2950 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 Lobb
EQ-B . Lutron GRAFIK SO-5WRLN wallstation with raise/lower y
Wallstation o
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.

Figure 15: Lounge Entrance | Illuminance 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

1 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
Rﬁc"ra“"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 hght 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

¢ 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 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, 10fe (Category C) is
recommended on the workplane.

Vertical Illuminance:
Vertical illuminance values should be gfe (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

Page 44 of 137



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

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 23.1fc
Min Illuminance 2.1 fc
Avg/Min 5.73
Max/Min 11.0

Criteria

Compliance?
Table 17: Calculation Summary of Lounge
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Figure 31: Illuminance Contours of Lounge
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Figure 32: Preliminary Draft Rendéring | 3D Studio

Figure 33: Preliminary Rendering of Lounge | AGI32

Page 46 of 137



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

1.88

0.00
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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 94ft 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 |

~ W/SF 087 |

Table 18: LPD Summa Summary ry Tables

The Lounge met ASHRAE Standard 9o.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 9o0.1 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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Figure 36
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Ballroom Elevations:
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Figure 38: North Elevation
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Figure 39: South Elevation
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Figure 40: East Elevation

Page 53 of 137



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

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.

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.

Page 55 of 137



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

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:

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

o Private (dinners, receptions, etc): 10fc

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

Vertical Illuminance:

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. Each 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 5-6 1/2” 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"h x9.5"w x 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:
~ LightLoss 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
(0] -- 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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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.

Control Schedule

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

Main  wallstation  that
provides local access to the
lighting control system.
Operates every scene and AV Closet
zone in the system, as well | (Room #1324)
as the ability to change fade
and delay times in any area.
Includes a time clock.
5-button preset Sivoia QED
seeTouch wallstation with Ballrooms
Wallstation Lutron GRAFIK SO-5WRLN 3 raise/lower capability for A B,and C
Sivoia QED roller20 shades
Allows GRAFIK Eye
lighting controls to operate
Lutron GRAFIK LUT-DMX 1 lighting and other Ballroom
equipment including LED-
based lamps
Smooth, ultra-quiet
operable shades controlled
by an Electronic Drive Unit
EQ-D roller 20 shades Lutron | Sivoia QED | Sivoia QED | roller 20 3 (EDU), housed in the roller Ballroom
shade assembly. The EDU
controls the movement
positions of the shades

EQ-A | Viseo Wallstation Lutron GRAFIK OMX-VDC-LF 1

EQ-B

DMX512 Control

EQ-C Interface

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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