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Project Team Building Statics
Owner | University of Chicago Location | 915 E 60th St. Chicago, IL 60637
Design Architect | Tod Williams Billie Tsien Architects LLP Function Type | Multidisciplinary Arts Center
MEP Engineer | Ambrosino Depinto & Schmieder Size | 184,000 SF

Consulting Engineers Story | 11 story tower with 3 story adjacent building
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Cost | $114,000,000 (overall cost)

Structural Engineer | Severud Associates
Lighting Design | Renfro Design Group
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e Architectural Structural

- Inspired by “flat prairies of the - 12" thick Cast-In-Place Concrete
Midwest and the great towers of flat slab
Chicago” - Light weight concrete on

- 170 foot height tower with open air composite metal deck

' terraces and Rooftop decks - W14 x 22 and W16 x 31 for
l ‘l - Light filled glass with lime stone typical Beam with W21 x 50 for

- Saw tooth skylight roof typical girders

- Solar panels roof - Fully grouted CMU wall with

- Green roof system of the #6@16” O.C. vertical for sound
Auditorium isolation

- Exterior insulation and finish - HSS6 x 6x 1/4 for Diagonal
system braced lateral framing

Lighting/Electrical Mechanical

- Building Service system 277/480 - (6) AHU’s for adjacent building, (3)
volts 3 phase 4 wire wye AHU'’s for tower, and (2) AHU’s for

- 600KW Diesel engine generator Auditorium

- Incandescent 120 volts, and 277 - Variable Air Volume box system.
volt for fluorescent and HID single - (1) Air-Cooled Chiller system to
phase 2 wire serve theaters

- Passive Infrared occupancy sensor - (2) Hot-water pump at 125 psi,
with time delay. and (6) Chilled —water pump at

- Line-voltage controlled motorized 125 psi
window shades - (1) Air compressor located at main

“LUTRON” lighting control system mechanical room.

http://www.engr.psu.edu/ae/thesis/portfolios/2013/dyk5087/index.html
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EXECUTIVE SUMMARY

The Reva and David Logan Center for the Arts is located in Chicago, IL. As a campus building of the
University of Chicago, It is a multidisciplinary arts center for the students, faculties, and staffs. This art
center building consists of performance hall, gallery rooms, craft studios, painting rooms, theaters,
classrooms, and many other spaces for housing playwrights and painters, musicians, and filmmakers,
dancers and sculptors. With many sustainable and energy efficient designs such as solar panels on the
roof, saw-tooth skylights, and ground and water source heat pumps, the building received LEED Gold
certification. However, the lighting, electrical, acoustical, and mechanical systems are conducted for the
possibility to reflect the better sustainability goals such as energy saving, and cost.

The lighting depth was conducted on the four spaces as Performance hall, Performance penthouse,

Main lobby, and Courtyard. All spaces were analyzed for their existing lighting system with space
purpose, and interior finishes. And then, all the design criteria for each space were developed with IES
Lighting Handbook, 10th edition and ASHRAE Standard 90.1. The new lighting design of the Performance
hall was developed with three concepts that are inspired from the type of performance. Those concepts
are called as Modernism, Sophisticated, and Classical, and the color of lights, mounting types and the
light distribution were considered to deliver those concepts. The new lighting design of the Performance
penthouse was considered with flexibility for supporting many activities and collaborating daylight in the
space. By giving different lighting zones with control system, the flexible lighting was supported. The
design concept of Main lobby was inspired from the idea of Midwest Park which is a significant landmark
of the University of Chicago. Two long horizontal lines were applied into the ceiling, and cove lighting
was used to provide powerful atmosphere into the space. The lighting design of Courtyard was
considered with light trespass because the space is surrounded by buildings.

The electrical depth was studied on the high-efficiency transformer and the size of generator. The all
existing dry-type transformers in the building are designed as NEMA TP-1, K-rated transformer for the
energy efficiency. To provide better energy saving, NEMA Premium efficiency transformer from EATON
is applied. This transformer provided 30 percent less losses than similar-sized NEMA TP-1 models while
lowering energy consumption. The generator size was reduced by subtracting a load of the switchboard
LL-EM-LL that is served by extra emergency service from the power utilities.

The acoustical breadth was conducted on the reverberation time for the performance hall to determine
how the space dose functions acoustically well. The mechanical breadth was conducted on the glazing
type of the corridor located on the first floor to determine the solar heat gain and cooling load. And two
different proposed glazing types were compared with existing one for the costs how much it is required
for the cooling load.
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PROJECT BACKGROUND

David Logan and his wife Reva Logan who are alumni of the Law
School at The University of Chicago are long time supporters of the
arts and have a wide range of philanthropic interest. On May 3,
2007, David and Reva Logan and their sons and grandchildren had
generously committed a $35 Million gift to support the University’s
Center for the creative and performing arts. With their efforts and
supports, The Reva and David Logan Center for the Arts is
constructed at the campus of the University of Chicago. The Logan
Center is a hub for the variety of arts activity that takes place across
the University of Chicago and beyond the borders of the campus.

Figure 1 | David Logan and Reva Logan

“The Logan family sees the center not as a building project...But as a way to improve the
quality of life for students and faculty of the University, as well as the community”

- David Logan

“The Reva and David Logan Center for the Arts advances arts practice, inquiry, and
presentation at the University of Chicago, and fosters meaningful collaboration and
cultural engagement at the University, in the south side, and in the city of Chicago”

- Mission of Logan Center

Sean Kim | Lighting/Electrical option Page | 4
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SITE INFORMATION

The Reva and David Logan Center of the Arts is located on the campus of the University of Chicago at
915 East 60" Street.
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Figure 2 | Site map

The Logan Center is surrounded by campus building such as Midway Studio, and Department of Safety
and Security. Midway Studios is the historic home and studios of sculptor Lorado Taft. It was the
personal studio and residence of Taft from 1905 until his death in 1936, and additions were made in
later years to create studio and classroom for the students in the University.

The north side of the Logan Center is exposed to the Midway Plaisance Park aka Midway. The Midway
was developed and began as a vision by Paul Cornell who was a land developer in the mid of 1800. After
several years, Frederick Law Olmsted who is famous for creating New York City’s Central Park was hired
to design Midway Park. Over the ensuing decades, the Midway gradually came to be a part of the
University of Chicago, and Lorado Taft, and Eero Saarinen added their vision to the Midway. It is joining
with Washington Park at its west end and Jackson Park at its east end.

Figure 3 | History of Midway Park

Sean Kim | Lighting/Electrical option Page | 5
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GENERAL BUILDING DATA

Building Name: Reva and David Logan Center for the Arts
Location and Site: 915 E 60™ St, Chicago, IL, 60637
Building Occupant Name: University of Chicago
Occupancy or function types: Multidisciplinary arts center
Size: 184,000 square foot
Number of stories above grade: 11-story tower with 3-story adjacent building.
Primary project team:
Owner: University of Chicago
Project Manager: Eric Eichler, Senior Project manager at The University of Chicago

Design Architect: Tod Williams Billie Tsien Architects LLP www.twbta.com

Associate Architect: Holabrid & Root www.holabird.com

Structural Engineer: Severud Associates www.severud.com

MEP Engineer: Ambrosino Depinto & Schmieder Consulting Engineers www.adsce.com

Lighting Design: Renfro Design Group www.renfrodesign.com

Landscape Architect: Hargreaves Associates www.hargreaves.com

Civil Engineer: David Mason & Associates www.davidmason.com

LEED Consultant: Steven Winter Associates, Inc  www.swinter.com

Construction Manager: Turner Construction, LLC www.turnerconstruction.com

Dates of construction
Start Date: June 2010
Completion Date: October 2012
Cost: $114,000,000 (overall cost)

Project Delivery: Design-Bid-Build
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ARCHITECTURE

The Reva and David Logan Center for the Arts is inspired by the “flat prairies of the Midwest and the
great towers of Chicago”, the art center is comprised of a light-filled glass and stone tower and a three-
story “Plains” building with saw-tooth roof. “Plains” building is lit by north facing skylights and houses
beautifully lit studios, a gallery, music practice rooms, a 450-seat auditorium, a 120-seat Theater and a
black box theater as well as a 2,000 square foot exhibition space. The 170-foot tower houses a
performance penthouse, screening room, rooftop deck, classrooms, rehearsal rooms, and performance
labs on different floors and connected these programs with generous elevators and stairways with
offering dramatic distant views of Lake Michigan and downtown Chicago.

“Through the collaborative work of our faculty, students, and professional arts
organizations, we are now forging an integrative model that is unique among our peer
institutions. Scholars, practicing artists, and students are crafting new curricular, co-
curricular and public programs that productively combine research, teaching, and
creative expression. The David and Reva Logan Center for the Arts will add luster to the
university’s already rich history of groundbreaking artistic exploration and
accomplishment, and become a model of its kind on the national stage.”

- Larry Norman, Deputy Provost for the Arts

“The idea of the long, low, skylit building of studios and theaters, and the tower of the
arts came from imagining the flat prairies of the Midwest and the great towers of
Chicago. The quiet low “plains” building will provide three floors of beautifully lit studios,
a gallery, music practice rooms and theaters that are spatial surprises. The presence of
the tower on the south side of the Midway announces a new home for the creative life of
students and faculty and a public venue for residents of the city.”

- Tod Williams and Billie Tsien, Architects of Logan Center

Figure 4 | Images of Reva and David Logan Center for the Arts
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Major national code

- llinois Chicago Building Code

- llinois Chicago Municipal Code

- lllinois Chicago Mechanical Code
- lllinois Chicago Energy Code

- llinois Chicago Electrical Code

- International Building Code

- National Electrical Code

- National Fire Alarm Code

Zoning: Subarea | — Planned Development #43, Chicago Zoning Ordinance

- Maximum Floor Area Ratio (FAR): 2.20
- Maximum Percent Site: 46.00%
- Maximum Building Height: 200ft

Historical requirements: Not application

BUILDING ENCLOSURE
Windows:

- Clear Vision: Low-E insulated glass, Low-IRON outer lite, Neutral High-performance

- Skylight Glazing: Clear outer lite, Neutral High-performance, Low-E on Surface

- Translucent Reflective Spandrel: Low outer lite, Reflective pyrolitic coating

- Laminated Glazing: Laminated Lite, Clear lite

- High Performance Acoustical Glazing: Laminated lite, low-IRON lite, PVB, Low-E
coating

Building facades: The Building facade is generally consists of limestone, painted steel sheet and
curtain wall systems which is aluminum framing with 4-side structurally glazed insulated glass
units. Exterior Insulation and finish system (EIFS) is applied to this building.

Roofing: The roofing system is considered as two types which are solar panel with skylight, and
green roof. The Skylight roof is shaped as saw-tooth, it is 4-side structurally glazed insulated
laminated glazing on aluminum skylight framing, and mounted on HSS framing. On the other
side, Solar panels have been installed. For the green roof, there are 7 different botanic, with
medium growing soil is covered above the light weight aggregates with filter fabric on the roof
of theaters. As supplier’s requirement, the gravel zone is installed on the edge of soil. Please
reference attached drawing for the specific.

Sean Kim | Lighting/Electrical option Page | 8
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Reva and David Logan Center for the Arts | Chicago, IL
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Figure 5 | Green Roof Assembly at Auditorium

SUSTAINABILITY FEATURES

Figure 6 | Skylights Section view

This project is submitted for Leadership in Energy and Environmental Design (LEED) certification

to the US Green Building Council.

- Version: LEED 2009 for New Construction
- Rating: LEED Gold Certification.

Ground and water source heat pumps

Saw-tooth skylight
Daylighting
Three green roofs

O O O O O

Solar panels roof

STRUCTURAL SYSTEM

Radiant heating and cooling system

The main structural system of the Logan Center for the Arts consists of steel columns, beams, and
diagonal bracing frame. The slab construction is 12 inch thick cast-in-place concrete flat slab reinforced
with a continuous #5 @ 8 inch on center bottom grid placed. Typical beams of adjacent building are
W14 x 22, W16 x 31 or 36, and W18 x 40, while the typical girders are W21 x 50. Typical beams and
columns of tower are reinforcing concrete systems. The roof system of the adjacent building consists of
W10 x 15 for beam, while girders are W36 x 150. The lateral bracing frame system is applied to the
adjacent building, and it consists of HSS6 x 6 x 1/4, 3/8 and 1/2.

Sean Kim | Lighting/Electrical option

Page | 9
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ELECTRICAL SYSTEM

(2) 12.47kV primary service from the power company is fed into the Logan Center for the Arts. There is a
service transformer to step down into 480/277V on the outside. Two service switchboards (SS-1, and SS-
2) serve three main distribution switchboards with 480/277V which are HV-EM-LL, HV-DP-LL-S2, and
MDSB. The dry-type transformer is used to step down into 208/120V for the panelboards to serve the
lighting loads, receptacles, and other loads. There are two emergency services from the power company
to serve the fire pump, and low-voltage switch boards for the emergency lighting loads. In addition to
the emergency service systems, there is (1) 600kW diesel-powered engine generator on the lower level.
This generator with automatic transfer switch systems serves main mechanical loads, fire pump, and
low-voltage switchboard in case of power outage.

MECHANICAL SYSTEM

(11) Custom air handling units serve the entire building. Each of three air handlings unit with single zone
type serves the Screening room, Black Box Theater, and Studio Theater. (1) Air handlings unit with
displacement type serves the auditorium with 13,500 CFM. All AHU’s are located at the lower level
except the one AHU with 23,500 CFM to serve the tower. (1) Air-cooled chiller is located at the outside
of the building to serve the theaters. It is served by one chilled water pump with 125 pressures and 175
GPM. (2) Hot water pumps with end suction type and (2) heat exchangers with U-tube type are located
at the steam room on the lower level. They serve the heated water with (2) domestic hot water heaters.
Variable frequency drive devices are equipped for most of the HVAC equipment.

LIGHTING SYSTEM

As the Logan Center for the Arts building is for the multidisciplinary center for the arts, the primary
lighting system is divided into the general lighting and theater lighting systems. Fully recessed compact
fluorescent 6” aperture downlight is used for the corridor and the lobby. In addition, fully recessed
compact fluorescent wallwasher is used for the wall of the lobby for the events such as gallery. Surface
side mounted fluorescent linear single lamp T5HO and recessed fluorescent TSHO with frosted acrylic
are used for the most of the studio rooms on the first level. For the special rooms including performance
studio and rehearsal room, custom light fixtures are used based on the purpose of individual activities.
Linear fluorescent T8 fixture with various mounted types is used for most of the classrooms. For the
theaters such as auditorium, Studio Theater, and Black Box Theater, the orchestra light fixture and
worklight fixture are installed. To control the daylight during the daytime, the motorized shaded is used.

Sean Kim | Lighting/Electrical option Page | 10
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CONSTRUCTION

The primary construction management firm for the Logan Center for the Arts is Turner Construction Co.
The schedule construction operation in the sequence is used to obtain the best results where
installation of one part of the work depends on installation of other components, before or after its own
installation. Total size of the Logan Center for the Arts is 184,000 SF, and the building consists of 11-
story tower with 3-story adjacent building. Since the project site was adjacent to the existing building
which is Midway Studio, the building envelop restoration of adjacent Midway Studios and extension of
south campus utility corridor is started first before the foundation excavation. The construction date is
from June 2010 to October 2012 with $114,000,000 overall cost. The project delivery method is Design-
Bid-Build.

FIRE PROTECTION

750 GPM fire pump with (2) 8” incoming and (1) 4” incoming domestic water services serves the fire
protection system for the entire building. In addition, the wet sidewall type sprinkler is used for the stair
enclosure. The various type sprinklers which are heads, upright, pendent and concealed types are used
based on the purpose of the space.

TRANSPORTATION

The Logan Center for the Arts has vertical transportation system which is elevator. On the north of the
building, (2) passenger elevators with ADA auto dialer telephone are located to serve all floors including
tower. They are traction system and connected to each motor which are 40HP and 60HP. For emergency
case, those motors are fed by emergency switchboard. On the south of the building, (1) passenger
elevator and (1) freight elevator are located to serve only floors of the adjacent building. They are
hydraulic system and connected to each motor which are 40HP and 75HP.

TELECOMMUNICATIONS

(4) Low voltage telecom service entrances with 4” sleeves are located on each north and south of the
lower level. Network closet rooms are located on every floor of the tower to serve the data services
such as the phone. (5) Outdoor cameras and indoor fixed cameras are installed for security purposes. In
addition, the card reader devices are used to access from the outside to inside of the building with local
audible alarm devices or into the special rooms such as AV control rooms, network closet, theater
backstage, studio, and supply rooms.

Sean Kim | Lighting/Electrical option Page | 11
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LIGHTING DEPTH
Large Work Space | Performance Hall

Space Description

The space of performance hall, located on the
first floor, is a largest theater with a 474-seat.
This space is used primarily for concert,
performance, and full orchestra. With drop-
down shades along the perimeter of the ceiling,
it also allows the acoustics to be altered for
music, dance or film. For various activities and
applications of the theater, three different
lighting design concepts will be developed.

Dimension

W 64’ (backward), W 45’ — 3 3/8” (forward)
L102'-6"
H 21’ - 6" (lowest), H 35’ (highest)

Area: 3,943 SF for seating area, with 1,660 SF for
stage area

Interior Finish

Reva and David Logan Center for the Arts | Chicago, IL

Figure 7 | Floor Plan of Performance Hall

The space of performance hall is divided into the auditorium and the platform. The wall and ceilings’

finishes of auditorium and platform are same except the floor. The epoxy terrazzo finish with low

reflectance is used on the floor of the auditorium, and the wood finish is used on the floor of the

platform. The table on the below describes the finishes for the each surface.

Space Surface Description Reflectance ‘
Floor 3/8” Epoxy Terrazzo Finish with %” Reveal 0.2
wall Type 2 — Acoustically Transparent Fabric Wall System with Support frame 0.5
Auditorium Perforated Wood Sliding Panels 0.35
Ceiling Type 1 — Fabric Over Nomex Reflector Fabric 0.6
Type 1 — Fabric Over GWB 0.6
Floor Resilient Slide Wood Floor 0.5
Wall Type 2 — Acoustically Transparent Fabric Wall System with Support frame 0.5
Platform Perforated Wood Sliding Panels 0.35
Ceiling Type 1 — Fabric Over Nomex Reflector Fabric 0.6
Type 1 — Fabric Over GWB 0.6
Table 1 | Interior Finish of Performance Hall
Sean Kim | Lighting/Electrical option Page | 12
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Design Considerations

As the theater/auditorium serves different functions such as film, performance, music, and orchestra,
the different lighting requirements will be considered with the flexibility of design, control and
installation. The lighting quality in the theater should have excellent dimming range and very high color
rendering (CRI=85) with ambient lighting. According to the IES, The Lighting Handbook 10™, llluminance
uniformity targets work in conjunction with illuminance uniformities and surface reflectance all of which
must be addressed as part of the design to avoid visual discomfort, glare, and strain. Also, no light or
zero light is recommended for the task or application during the performance except the aisle lighting.

Design Criteria

Application Type En (lux) Ey (lux) Avg:Min Note
Audience - During production 2 1 2:1 Ev@floor, E,@5’ AFF
Audience - Pre/Post show, intermissions 100 30 2:1 En@floor, E,@5" AFF
Circulation - During Production 2 4 5:1/2:1 En@floor, E,@5’ AFF
Circulation - Pre/Post show, intermission 100 30 2:1 En@floor, E,@5’ AFF

Table 2 | llluminance Recommendation [IES Lighting Handbook 10th Edition]

Application Type Power Density (W/ft?)

Audience/Seating Area for Performing Arts Theater | 2.6 |

Table 3 | Energy Allowance [ASHRAE Standard 90.1]

In addition, the egress lighting will be considered to contribute to the safety of occupants in the space.
According to NFPA 101 (2009), Life Safety Code Excerpt, the minimum of 0.2 foot candles of illumination
will be required to be provided onto all floor area’s during period of performances. The following lists
describe the illumination of means of Egress.

- 7.8.1.3: The floors and other walking surfaces within an exit and within the portions of the exit access
and exit discharge designated in 7.8.1.1 shall be illuminated as follows:
(1) During conditions of stair use, the minimum illumination for new stairs shall be at least 10 ft-
candle (108 lux), measured at the walking surfaces.
(2) The minimum illumination for floors and walking surfaces, other than new stairs during
conditions of stair use, shall be to values of at least 1 ft-candle (10.8 lux), measured at the floor.
(3) In assembly occupancies, the illumination of the floors of exit access shall be at least 0.2 ft-
candle (2.2 lux) during periods of performances or projections involving directed light.
(4) The minimum illumination requirements shall not apply where operations or processes
require low lighting levels.
- 7.8.1.4: Required illumination shall be arranged so that the failure of any single lighting unit does not
result in an illumination level of less than 0.2 ft-candle (2.2 lux) in any designated area.

Sean Kim | Lighting/Electrical option Page | 13
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Design Approach & Concept

The main idea of the lighting design for the performance came from the word which is “Artistic” The
flexible lighting needs to be applied into the space to support various activities. Since this space is used
for various performance activities, three design concepts are developed from those ideas. Those
performance activities are divided into three categories which are modernism, classical, and

sophisticated. The modern performance ideas are inspired from the following images. To support this
idea, Linear fluorescent with cool color output is used.

Figure 8 | Examples of Modern Performances

Sophisticated might be hard to expressed as lighting design, however few words could be come out
from this concept. They are “Simple” and “Intense”. The sophisticated performance ideas are inspired
from the following images. To support this idea, the lighting design should be simplified, not using too
much lighting fixtures, and gives powerful atmosphere in the space.

Figure 9 | Examples of Sophisticated Performances

Classical performances could be identified as orchestra, music, piano, and voice performance. The
lighting design should be settled, and provides warm atmosphere to support those performances, and
make an audience to feel comfort. The color output and light distribution will be key points to express

III

“classical”. The following images show some examples of classical performances.
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Figure 10 | Examples of Classical Performances
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Computer Rendering
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Figure 11 | Rendering Images of Modernism
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Figure 12 | Lighting Plan of Performance hall - Modernism

TM-1 | 4 Linear Recessed LED

TM-2 | 4 Linear Recessed LED
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Figure 13 | Rendering Images of Sophisticated
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Figure 14 | Lighting Plan of Performance hall - Sophisticated

TS-1 | 6” Recessed downlight fixture with Metal halide lamp

TS-2 | Linear Recessed LED

Sean Kim | Lighting/Electrical option Page | 18



Architectural Engineering Senior Thesis Reva and David Logan Center for the Arts | Chicago, IL

150.00
131.25
112.50

93.75

75.00

56.25
I37.50
18.75

0.00
llluminance (Lux

Figure 15 | Rendering Images of Classical
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Figure 16 | Lighting Plan of Performance hall - Classical

TC-1 | 8” Recessed downlight fixture with Metal Halide

TC-2 | Uplight fixture with LED
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Egress Lighting

Since the egress lighting is required on the space for the safety, and to allow occupants to find a way,
LEDs aisle lighting is mounted on the arm of the chairs to give small amount of lights on the
passageways. Those aisle lightings are faced down to avoid light distraction during the performance.
Additionally, LED exit lighting is mounted above egress doors and main entrance doors.

Figure 17 | Rendering Images of Egress lighting
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Figure 18 | Lighting Plan of Performance hall - Egress Lighting

E-1 | LED EXIT panel

E-2 | 4-13/16” long LED Seat light
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Calculation Data

Eh (Lux) Avg:Min
IES Design Criteria 100 2:1
Scene 1 — Modernism 112.3 1.8:1
Scene 2 — Sophisticated 117.8 2.2:1
Scene 3 — Classical 95.3 2.1:1
Eh (fc) -
N.F.P.A. Code minimum 0.2 fc -
Egress Lighting 0.38 fc -
Power Density (W/ft2)
ASHRAE 90.1 (2010) 2.6
Scene 1 — Modernism 0.72
Scene 2 — Sophisticated 0.76
Scene 3 — Classical 0.57

Performance Summary

Reva and David Logan Center for the Arts | Chicago, IL

The all three lighting designs in the performance hall are acceptable with IES design criteria. For the

scene 1 - Modernism concept, the linear LED fixtures provided uniform light distribution into the space

rather than other two scenes. Also, those fixtures were contributed to provide very ambient light into

the space with good color appearance. For the scene 2 — Sophisticated, the metal halide downlights

provided highest average illuminance with the 2.2:1 ratio of the average to the minimum than other two

scenes. However, the linear LED on the wall perimeter created the unique light patterns onto the side

wall, and it showed powerful, but simple light atmosphere in the space. For the scene 3 — Classical, the

LED uplight was used to express classical ‘Doric column’, and provided majestic and warmth

environment into the space. However, those uplights gave unnecessarily lights to the above the
acoustical ceiling and it should be considered to avoid these lights.

The LED’s aisle lighting was mounted on the arm of the chairs to give small amount of lights on the

passage ways with 0.38 average foot candle.
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Special Purpose Space | Performance Penthouse

Space Description A

The Performance Penthouse is located on the ninth =
floor of the tower. This space houses performances,

£
LiLL)

L
|

dance, class, seminars and banquets, with == Lo
reconfigurable seating for up to 100 people. The —‘ ==
full-height windows are located on the North-East, u =

and allow daylights into the space with offering Se==

i
-

o
spectacular views along a vista. This space will be — ==——
analyzed for daylight study and control system £ :
integration.

W 34’ xL47 xH 30’

Area: 1.657 ft?

Interior Finish Figure 19 | Floor Plan of Performance Penthouse

The most interior finish of the Performance

Penthouse is wood panel except the ceiling panel. Solid wood batten panel and walnut wood panel are
used for the interior of the wall. The ceiling panel is hanged 5’ below, and consists of acoustical painted
metal panel. The table 2.1 describes materials with its reflectance about the each surface.

Surface Description Reflectance
Floor Strup Wood 0.35
Performance Solid wood battgn panels with Type 4 — Fabric wrapped 0.27
Penthouse Wall fiberglass panels behind
Perforated wood; panels, sliding panels, panel clad wall 0.3
Ceiling Acoustical perforated painted metal panels 0.2

Table4 | Interior Finish of Performance Penthouse

Glazing

The glazed aluminum curtain wall system is applied to the space on the North-East wall. It is high
performance acoustical glazing, and consists of 1/2" Laminated Lite [1/4” Low-Iron Lite / .060 PVB / 1/4"
Low-Iron Lite with Low-E Coating on surface #4], 1/2” Air space, and 3/4” Laminated Lite [3/8” Low-Iron
Lite / 0.060 PVB / 3/8” Clear Lite]. The location of the glazed aluminum curtain wall is showed by blue
line on figure xx.
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Design Considerations

For various performances in the Performance Penthouse, the daylighting system will be considered to
enhance interior environments with providing excellent color rendering. The full-height windows will
provide spectacular views along the vista during daytime and nighttime. It helps to connect people to
the exterior world, and it would be motivated to the performing people.

In order to provide different work environments to the space, the dimming control system will be
considered. It will save the energy by dimming or off the light during daytime. Moreover, the scene
control system will be used to serve different tasks during nighttime.

Design Criteria

Application Type En (lux) Ey (Lux) Avg:Min Note
Dance (Performance) 300 500 1.5:1 Ep, and E, @4’ AFF
Music 300 500 2:1 En, and E, @4’ AFF
Music Classroom 300 200 2:1 Ei, and E, @4’ AFF

Table 5 | llluminance Recommendation [IES Lighting Handbook 10th Edition]

Application Type Power Density (W/ft?)

Classroom/Lecture/Training | 1.4 |

Table 6 | Energy Allowance [ASHRAE Standard 90.1]

Design Approach & Concept

The main idea of the lighting design concept for the space came from the words which is “Cultural”,
because this space holds a lot of activities such as class, banquet, music, and ballet. To support those
activities, the lighting design should be considered with flexible and lighting control. Also, the uniform
light distribution will be important in this space. The up and down custom pendent fixtures with
dimming system will be applied to provide ambient lights. In addition, spot lights will be added to give
different lighting scenes for the various activities.
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Computer Rendering
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Figure 20 | Rendering image of Performance Penthouse
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Scene 1 — All Lights On

100% Output

100% Output

100% Output

ed4- ON

50% Output
50% Output 500,00
50% Output

Zoned - ON
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Scene 4 — During Daytime @ 7:30 on June,21

OFF

OFF

OFF

Zone4 - OFF

OFF

Scene 6 — 100% Output on Zonel, 50% Output on Zone 2, Only uplight on Zone 3 with Recessed
downlight

100% Output
50% Output

Up Light Only

g4 - OFF

On
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Figure 21 | Lighting Plan of Performance Penthouse

PP | Pendent fixture with LED (2) for down (1) for up
PS | LED Spot fixture
PR | 3” Recessed LED downlight
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Calculation Data

Description Eh (Lux) Avg:Min
IES Design Criteria 300 1.5:1
Scene 1 All lights On 338.26 1.6:1
Scene 2 50% Output of Zone 1,2 and 3 191.68 1.5:1
Scene 3 Lights off of Zone 1, 2 and 3 32.53 -
Scene 4 During Daytime @ 7:30 on June,21 - -
Scene 5 During Daytime with shade @ 7:30 on June, 21 87.26 5.16:1
100% Output of Zone 1, 50% Output of Zone 2, and .
Scene 6 only uplights of Zone 3 with Recessed downlights 254.52 3.1:1
Power Density (W/ft?)
ASHRAE 90.1 (2010) 1.4
Performance Penthouse 1.07
Performance Summary

Overall, the flexible lighting system was supported by giving different lighting zones with control systems.
There are five different lighting zones to provide different illuminance values for the different
performance or activities. As you see the Scene 1, this is used when the space houses classes, and dance
such as when it needed ‘bright’ in the space, and It gave 338.26 lux that sufficient illuminance to support
those activities. Also, other activities such as banquet or social activities could be supported by dimming
of zone 1, 2, and 3.

As you see the floor plan of the performance penthouse, there are full-height windows located on the
east and north side. Those windows are installed with a shade system to block the strong direct sunlight
and to make a space darker during the morning. The average illuminance on the space drops to 87.26
lux with shading on June, 21 at 7 am. And the average illuminance could be increased up to 250 lux by
controlling lighting zone 1, 2, and 3. However, the ratio of the average to minimum for the illuminance is
very larger than other scenes due to the daylights near the window.
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Circulation Space | Main Lobby

Space Description

The main lobby is primary access to the building.
The stair near the entrance, allows the people to
the tower directly. Also, it is connected to the
GIDWITZ Lobby where is the daylight feature space
with a stairway leading up to terraces both indoor
and outdoor audience overflow. The corridor on the
lobby is used for gallery, and exhibition.

Dimension

Entry Lobby: Approx. W 37’ x L 77° x H 10’ AFF

Corridor

Corridor: Approx. W 8’ x L 180’ x H 10’ AFF

Figure 22 | Floor Plan of Main Lobby

Interior Finish

The entire floor of the main lobby is finished with 18" x 36" Stone tile, and the most wall of the main
lobby is finished by white painted gypsum board. Additionally, the ceramic tile and felt wall carpeting
are used for entry lobby, and GIDWITZ lobby. The table 3.1 describes the detail interior finishes for the
entry lobby, corridor, and GIDWITZ lobby.

Space ‘ Surface ‘ Description Reflectance
Floor 18" x 36” Stone Type 1 with 6” metal base 0.47
Painted metal wall panel 0.45
Main Entry Wall Ceramic Tile Type 3 0.6
Painted Gypsum wall board 0.7
Ceiling Painted Type 1 — Gypsum wall board 0.75
Floor 18" x 36” Stone Type 1 with 6” metal base 0.47
Corridor Wall Painted Gypsum Wall Board 0.7
Ceiling Painted Type 1 — Gypsum wall board 0.75

Table 7 | Interior Finshes of Main Lobby
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Design Consideration

As the entry lobby is a main entrance to the building and delivers people to the stair that access to the
tower and lower level, the transition will be important with proper lights amount. The illuminance
criteria and accents are an important aspect of making comfortable and safe transitions. The lamp types
and color qualities should be matched for purpose of visual consistency. The daylight feature will be
considered to make a space more enjoyable for the people.

Design Criteria

Application Type En (lux) Ev (lux) Avg:Min Note
. En@floor, E,@5’
Lobby - Day 100 30 4:1 AFF
. ) En@floor, E,@5’
Lobby-Night 50 20 4:1 AFF
. . Ev@2.5" AFF,
Reception Desk 150 50 4:1 E,@3.5' AFF
. Avg =2 0.2 x Ej, of Avg 2 0.2 x E, of ) En@floor, E,@5’
Adjacency Passageways adjacent space adjacent space 3:1 AFF
Independent 50 30 2.1 En@floor, E,@5
Passageways AFF

Table 8 | llluminance Recommendation [IES Lighting Handbook 10th Edition]

Application Type Power Density (W/ft?)

Lobby 1.3
Corridor/Transition 0.5

Table 9 | Energy Allowance [ASHRAE Standard 90.1]

Design Approach & Concept

The main lobby is the first space that people meets in the building. Therefore, the welcoming
environment with powerful atmosphere will be considered in this space. The main idea of the lighting
design concept is from the architect’s thought which is “flat prairies of the Midwest”. Since the Midway

Plaisance Park has been a landmark for the University of Chicago, two horizontal lines from the Midway
Park and applied with cove lighting fixtures to the ceiling of main lobby to connect the inside and
outside of the building and to provide powerful atmosphere. Also, it will be navigated for the people to
find a way easily. Downlight fixture is used to give additional lights in information desk and stair. Also,
the architectural wall is emphasized with glazed lighting fixture by providing deep shadow on the
surface.
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Figure 23 | Midway Plaisance Park
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Computer Rendering
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Figure 25 | Rendering image of Architectural wall in Main Lobby
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[lluminance (Lux
Figure 26 | Main Lobby and Corridor
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¢ RA | LED 4’ Cove lighting

RB | LED 4’ Wall grazing

RC | 6” Recessed downlight with Compact Fluorescent
|}
o L]

Figure 27 | Lighting Plan of Main Lobby
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Calculation Data

En (lux) Avg:Min
Design Criteria: Lobby 50 4:1
Design Proposed: Lobby 95.19 1.92:1
Design Criteria: Reception Desk 150 4:1
Design Proposed: Reception Desk 164.6 2.2:1
Design Criteria: Corridor 50 2:1
Design Proposed: Corridor 95.8 1.85:1
Power Density (W/ft2)

ASHRAE 90.1 (2010):Lobby 13

Design Proposed: Lobby 0.64

ASHRAE 90.1 (2010): Corridor 0.5

Design Proposed: Corridor 0.87

Performance Summary

The Cove lighting was used to provide powerful and welcoming atmosphere in the Main lobby for the
occupants. Also, it navigates the people to other transition spaces easily. To give more lights on the
reception desk, and grab attentions from the people, the recessed downlight with compact fluorescent
was used. There is one architectural wall near the stair, and it is highlighted with wall-glazing lights to
create unique light patterns with deep-shadow on the materials. The overall lighting design of the Main
lobby satisfied the design considerations, but the average illuminance of the corridor is higher than
design criteria recommended from IES Lighting Handbook 10™ Edition. However, this value met with 10
fc which is a recommend illuminance value from the Interior Lighting of Facilities Services Facility
Standards — Electrical System for the University of Chicago.

One problem issue on the main lobby is that the power density of the corridor is 0.87 watts per square
feet which is almost double of 0.5 recommend power density from ASHRAE 90.1. The reason is that
many cove lightings are used on the two parallel lines of the ceiling. So, | would like to suggest one line
of the ceiling with cove lighting fixtures to decrease power density on the corridor.
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Outdoor Space | Courtyard

Space Description

The Courtyard is placed at outdoor, and surrounded

by Logan Center building and Midway Studio
building. It allows people to access to tower and
performance hall directly. This space is provided as
a rest area and café for the students; and used for
class, exhibition, and outdoor performance
sometimes.

Dimension

Approx. W 60’ (Widest) x L 144’ (Longest)
Area: Approx. 10,700 ft*

Interior Finish

As the courtyard is located at the outside, the floor

is the only interior finish, and consists of concrete

unit paver type 1 Figure 28 | Floor Plan of Courtyard

Space Surface Description Reflectance

Courtyard Floor Concrete Unit Paver Type 1 0.5

Table 10 | Exterior Finishes of Courtyard

Design Consideration

For the outdoor lighting zone, the courtyard should be defined as LZ3 which is moderate ambient
lighting since the courtyard could be used for the outdoor performance, and banquets. Accent light
should be important to provide visual relief and visual attraction for wayfinding. The entry lighting
should transition between the indoor and outdoor lighting condition. The safety also should be
considered, but it is not necessarily uniform or continuous. The Illumination ratio in table 4.4 is the ratio
average illuminance on focal point typically of vertical orientation to average illuminance on primary
task plane typically of horizontal orientation. The recommendations lighting level for the Courtyard will
be 5 fc by International Dark-Sky Association.

Design Criteria

Application Type Attraction Role lllumination Ratio Note

Performance Area Moderate Feature ~5:1 focal-point-to-task Eh@pavement, and Ev @5' AFG

Perimeter (on wall plane or

trees) Soft Visual Edge  ~2:1 focal-point-to-task Eh@pavement, and Ev @5' AFG

Table 11 | llluminance Recommendation [IES Lighting Handbook 10th Edition]
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Application Type Power Density (W/ftz)

Walkway 10ft wide or greater 0.2

Table 12 | Energy Allowance [ASHRAE Standard 90.1]

Computer Rendering

Figure 29 | Rendering images of Courtyard
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> ﬁﬁ‘ﬁrﬁfﬁr‘ﬁﬁ_

Figure 30 | Lighting Plan of Courtyard

C-1 | Outdoor wall surface flood light with Metal Halide
C-2 | Outdoor wall arm fixture with Compact fluorescent
CA | Recessed step LED light

CB | Outdoor landscape fixture with PAR30
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Calculation Data

En (fc)
Design Criteria 5
Design Proposed 3.2
Power Density (W/ft2)
ASHRAE 90.1 (2010) 0.2
Design Proposed 0.22

Performance Summary

Due to the space is surrounded by Logan Center building and Midway Studio building, the light trespass
was considered carefully to avoid light travel into the inside of the building. So, | used the outdoor flood
lights with wall-arm, and made their facing away from the building. Those fixtures provided 3.2 fc of
average illuminance on Courtyard. Also, | used outdoor landscape spot lights with halogen lamps to
highlight the exterior trees. The recessed step LED fixtures are used on the surface of the rectangular
stone garden podium to give lights on the walkway.

The power density is 0.22 watts per square feet that is acceptable with a recommended power density
from ASHRAE, but little higher. So, the outdoor landscape spot light should be used as one for each tree
instead of using two.
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ELECTRICAL DEPTH
Overview

The electrical depth will involve the electrical systems to save energy and cost for the Logan center.
Following studies on the below will be analyzed and conducted.

- High - Efficiency Transformer
- Main Circuit Breaker for distribution switchboard
- Emergency Generator size

Those studies will be analyzed and modified if they are not violated the lllinois Chicago Electrical Code,
and the Facilities Services Facility Standards — Electrical System from the University of Chicago.

Study of High - Efficiency Transformer

The Facilities Services Facility Standards (FS) — Electrical System from the University of Chicago, it
provides standard information for the low-voltage transformer for the building of the University of
Chicago. Following lists on the below are the requirements for the low-voltage, dry-type transformers
rated 600V and less, with capacities up to 1000 KVA.

- All Transformers must have copper winding. Aluminum windings are not acceptable

- All Transformers must be delta-wye configuration.

- Transformers 15 kVA or smaller shall have (2) 5% FCBN (full capacity below normal) primary
taps and transformers larger than 15 kVA shall have (2) 2.5% FCAN (full capacity above
normal and) and (4) 2.5% FCBN primary taps

- Enclosures

o Indoor — Ventilated, NEMA 250, Type 2
o Outdoor — Ventilated, rain-tight, NEMA 250, Type 3R
o Other Wet or Damp Indoor — Ventilated, drip-proof, NEMA 250, Type 2

- All Transformers shall have insulation class of 220 deg C with a maximum of 80 deg C rise
under full load above 40 deg C ambient temperature.

- K-Rated transformers shall be used when serving loads with a high degree of harmonics.
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Schedule of Existing Transformers in Logan Center for the Arts

No. Rating of Unit PrimaryV Secondary V Location Feeding to Note

T-1 150 kVA 277/480 120/208 Lower Level to LV-EM-LL Switchboard

T-2 57 kvA 277/480 120/208 Lower Level to EM-PP-LL Panelboard

T3 45 kVA 277/480 120/208 First Floor to PP-TH-1 Panelboard

T-4* 30 kvA 277/480 120/208 Lower Level to LP-AV-LL Panelboard

T-5* 30 kva 277/480 120/208 First Floor to LP-AV-1 Panelboard

T-6 76 kVA 277/480 120/208 Eleventh Floor to TLP-7-11 Panelboard

T-7 300 kvA 277/480 120/208 Lower Level to LV-DP-LL-N Switchboard

T-8 112.5 kvA 277/480 120/208 Second Floor to TLP-2-6 Panelboard

T9 75 kVA 277/480 120/208 Second Floor to PNL-#1 THEATRICAL BRK at 245
T-10 45 kva 277/480 120/208 Second Floor to PP-TH-2B Panelboard

T-11 225 kVA 277/480 120/208 Lower Level ~ to SP-201, Dimmer Racks 201,202 at 245

T-12 150 kVA 277/480 120/208 First Floor to SP-101, Dimmer Racks 101,102 at 245

T-13 75 kVA 277/480 120/208 Second Floor to PNL-#2 THEATRICAL BRK at 245
T-14 45 kVA 277/480 120/208 Second Floor to PP-TH-2A Panelboard

T-15 not shown in Single-Line Diagram

T-16 45 kVvA 277/480 120/208 Third Floor to PP-SR Panelboard

T-17 75 kVA 277/480 120/208 Second Floor to PNL-#1 THEATRICAL BRK at 210B
T-18 75 kVA 277/480 120/208 Second Floor to PNL-#2 THEATRICAL BRK at 210B
T-19 225 kvA 277/480 120/208 Second Floor to Dimmer Racks 1,2,3 at 210B

T-20 500 kvA 277/480 120/208 Lower Level to LV-SB-55-S Switchboard

T-21 45 kVA 277/480 120/208 Lower Level to Courtyard Projection

T-22 30 kVA 277/480 120/208 Eleventh Floor to Dimmer Racks 301 at 301

T-23 45 kVA 277/480 120/208 Lower Level to LP-LL-NA Panelboard

note: T-15 could not be found from single-line diagram

= 150 XFMR

Table 13 | Schedule of Existing Dry-type Transformer

Due the characteristic of the building, the workshop studios in this building are equipped with many
work tools machines such as plasma cutter, vertical band saw, drill press, bench grinder, and cutoff saw
bench. So, all existing transformers are designed as K-rated transformer to handle the heat generated by
harmonic currents from non-linear loads such as fluorescent lamps, electric welding machines. As you
see the table above, T-4 and T-5 are designed as Isolation transformer, and T-20 with 500 KVA is
designed with K factor of 13. All existing transformers are designed as NEMA TP-1 for energy efficiency.

Proposed Solution

Even though existing transformers are meets for NEMA TP-1 for the energy efficiency, there is possible
change to lower energy loss, and operating costs. The EATON provides a NEMA Premium efficiency
transformer. This transformer provides 30 percent less losses than similar-sized NEMA TP-1 efficiency
models while lowering energy consumption, resulting in reduced operating costs and harmful emissions.
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Figure 31 | NEMA Premium Efficient Transfromer [from EATON]

e Recognized efficiency of NEMA Premium efficient transformers is measured at 75 degrees C and
with a linear load of 35 percent of full load rating

e Available as general purpose, K Factor or harmonic mitigating

e Designed, manufacture and tested per applicable standards, including ULT 1561, NEMA ST 20,
NEMA TP-1, DOE 10 CFR Part 431 and the NEMA Premium efficiency transformers program

e Manufactured in an ANSI 61 gray polyester powder-coat-painted NEMA type 2 enclosure which
is easily converted to NEMA 3R when fitted with a weathershield kit

Energy Saving Calculation

Quantity KVA Material Type

3 300 [z © Auminum © Copper  -Rated [=] n
6 450 [=] o Aluminm @ Copper  I-Rated [=] n
5 750 [zl © Auminum © Copper  I-Rated [=] n
- 11250=] & Aluminum © Copper  I-Rated" [=] n
- 1500[=] & Aluminum @ Copper  I-Rated" [=] n
- 2250[=] & Auminum ® Copper  K-Rated [=] n
1 3000[=]| & Auminum ® Copper  K-Rated [=] n
1 5000[=]| & Auminum ® Copper  K-Rated [=] n

Figure 32 | Schedule of New Dry-type Transformer
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To calculate the energy saving per year, the type of building is assumed as education. The electricity rate
of the lllinois state is set as 0.1057 per KWH by EATON transformer energy savings calculator. Since they
don’t provide transformers rating 57KVA and 76 KVA, they are assumed as 75KVA and 112.5 KVA.

Total Loss Per Year

Selected BOM NEMA-TP1 NEN_'A
Premium
Qty KVA Mat'l Type Total Loss Total Loss
3 30 Copper K-Rated* 5.83 MWH 3.54 MWH
6 45 Copper K-Rated* 14.84 MWH 8.68 MWH
5 75 Copper K-Rated* 19.15 MWH 12.57 MWH
2 1125 Copper K-Rated* 9.57 MWH 598 MWH
2 150 Copper K-Rated* = 12.87 MWH 8.19 MWH
2 225 Copper K-Rated* 16.34 MWH 11.68 MWH
1 300 Copper K-Rated* = 10.85 MWH 7.49 MWH
1 500 Copper K-Rated* = 18.31 MWH 10.68 MWH
Total Energy Lost by Transformers = 107.76 MW 68.8 MW
Energy Lostto Heat = 367.7 MBTU 234.75 MBTU
Energy Life Cycle Costs
Per Year $11,390 $7,271
Over 1 Year and 2.5% Inflation $11,389 $7,270
Over 1 Year and 1% Inflation $11,390 $7,271
Summary
Savings Comparison
Energy Cost Savings Per Year $4,119
Energy Cost Savings Over 1 Year with 2.5% Inflation $4,119
Energy Cost Savings Over 1 Year with 1% Inflation $4,119
Reduction in Power Lost by Transformers Per Year 38.96 MW
HVAC Savings Per Year** 19.48 MBT

By replacing existing NEMA-TP1 with NEMA Premium high efficiency transformer, the energy saving cost
could be up to $4,119 per year, and the reduction in power lost by transformers is 38.96 Mega Watts
per year.
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Study of Main Circuit Breaker for distribution switchboard

Due to the High fault current and arc flash issues, it is not recommended to replace the fuses with Main
Circuit Breaker for the distribution switchboard.

Study of Emergency Generator size

The as-designed emergency power system meets the IBC emergency requirements, NFPA, and City of
Chicago Code. The 600kW diesel-engine generator serves the fire pump, and high-voltage and low-
voltage distribution switchboards. However, the generator serves too many loads such as fire pump, and
LV-EM-LL that are served by the power company additionally. Therefore, decreasing of the size of
generator will be suggested to decrease extra costs if it is not violated the lllinois Chicago Electrical Code,
and the Facilities Services Facility Standards — Electrical System from the University of Chicago.

The Facilities Services Facility Standards — Electrical System from the University of Chicago provides the
recommendations about the engine generators. The following lists will be considered for the re-sized
engine generator.

- Natural Gas Generators are preferred for University projects

- Tank Capacity: As recommended by engine manufacturer for an uninterrupted period of 4
hours operation at 100 percent of rated power output of engine generator system without
being refilled.

- Pump Capacity: Exceeds maximum flow of fuel drawn by engine-mounted fuel supply pump
at 110 percent of rated capacity, including fuel returned from engine.

Existing emergency power system

A 600KW diesel-powered engine generator is located on the lower level. The generator set fully
automatic on transfer and re-transfer and suitable for continuous operation for the duration of any
interruption of the normal electric power source. The generator serves three loads which are emergency
service switchboard HV-EM-LL, LV-EM-LL, and Fire PUMP. The detail loads are described below.

- HV-EM-LL: 277/480V, 3¢, 4-wires, 800A Bus, 75K AIC
- LV-EM-LL: 120/208V, 3-phases, 4-wires, 600A, 20K AIC
- Fire Pump: 100 horsepower
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Figure 33 | Single line diagram of Emergency Service

Summary

The enlarged emergency single line diagram above shows the detail of emergency system. A fire pump is
served by the power company (fire pump service) as normal, and served by generator as emergency.
The switchboard of HV-EM-LL is served by SS-1 (Normal Service) as normal, and served by generator as
emergency. However, the switchboard of LL-EM-LL is served by MDSB (Normal Service) as normal, and
served by two emergency powers which from emergency service, and a generator. Since there are two
emergency power systems for the switchboard of LL-EM-LL, the size of generator could be decreased.

Power factor =1
600KW (generator) / 1 = 600kVA

600kVA — 150kVA (LL-EM-LL)

=450 kVA

By simple calculation above, the size of generator could be 450KW. However it is not recommended to
decrease the size of generator due to the lllinois Chicago Electrical Code.
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ACOUSTICAL BREADTH
Overview

The Reverberation Time (RT) for the performance hall located at first floor will be analyzed to determine
how the space dose functions acoustically well with surface materials since this space is critical
acoustically for various performances. In addition, the Bass Ratio will be calculated to measure of the
“warmth” in music which a balance of sound throughout the various frequencies in the space.

Analysis

The performance hall is used for various performances such as concert, music, and film. The shape of
the space is a rectangular box with slightly narrow shape at the front. Since the ceiling is suspended
from structure, the height of the space is measured from the floor to the ceiling. The surfaces of the
space are separated into the three parts which are ceiling, wall, and floor. Additionally, the case of the
fully occupied hall and an air which is a volume of the space is added into the surface to determine the
reverberation time. After the sound absorption coefficients of each material are determined, the
reverberation time is calculated for various frequencies from 125 hertz to 4000 hertz.

Material
Color Materials
B Sound Control Window Glass
[ ] Perforated Wood Sliding Panels
[ ] Acoustically Transparent Fabric Wall

Table 14 | Schedule of Interior finishe of Performance Hall
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Figure 34 | Section view of Performance Hall
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Figure 36 | Front view of Performance Hall
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Calculation Method

The proper sound absorption coefficients are determined based on each material, and the sound
absorption which is a sabin is calculated with following equation.

A = Sa

Where, S =surface area of a material
a is the sound absorption coefficient.

Then, the reverberation time is calculated for each frequency with following equation.

_0.05%xV
=52

Where, T =reverberation time which is taken by a sound to decrease 60 dB from its value at
termination (seconds)
V = room volume in ft’
SA = total absorption in the room (sabins)

To calculate the bass ratio, the reverberation time with 125, 250, 500, and 1000 frequency are used with
following equations. Preferred bass ratio values are 1.1 to 1.25 for halls with a high reverberation time,
and 1.1 to 1.45 for halls with reverberation time of 1.8 sec of less. A hall in which bass ratio is less than
1.0 appears to lack warmth.

BR = [T125 + T2s0]

[Ts00 + T1,000]

Where, BR = bass ratio
T15 = reverberation time at 125 frequency
T,s50 = reverberation time at 250 frequency
Tsoo = reverberation time at 500 frequency
T1,000 = reverberation time at 1,000 frequency
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Frequency (Hz)

Surface Element Total Area (sf) 125Hz 250Hz 500Hz 1000Hz 2000Hz 4000Hz
o Sa o Sa o Sa o Sa o Sa o Sa
Ceiling A‘“::;:';::Z“” 5010.8 0.05 | 25054 | 022 | 1102.38| 044 | 220475 | 056 | 2806.05 | 045 | 225486 | 022 | 1603.46
Acoustically
Transparent Fabric 717.4 0.04 28.70 0.15 107.61 0.32 229.57 0.47 337.18 0.56 401.74 0.60 430.44
Front Wall Type 2
Wood Panels 644,5325 0.28 180.47 0.22 141.80 0.17 109.57 0.09 58.01 0.10 64.45 0.11 70.90
Acoustically
) Transparent Fabric 3310.695 0.04 132.43 0.15 4596.60 0.32 1055.42 0.47 1556.03 0.56 1853.99 0.60 1986.42
Side Wall Type 2
Wood Panels 2455 0.28 687.40 0.22 540.10 0.17 417,35 0.09 220.95 0.10 245,50 0.11 270.05
Acgustically
Transparent Fabric 708.4575 0.04 28.34 0.15 106.27 0.32 226.71 0.47 332.98 0.56 396.74 0.60 425.07
Rear Wall Type 2
Waood Panels 390 0.28 109.20 0.22 85.80 0.17 66.30 0.09 35.10 0.10 39.00 0.11 42.90
Glass 169.165 0.18 30.45 0.06 10,15 0.04 6.77 0.03 5.07 0.02 3.38 0.02 3.38
Floor - Stage| Resilient Wood 1634.08 0.04 65.36 0.04 65.36 0.07 114,39 0.07 114.29 0.06 98.04 0.07 114,39
Audience | Fully occupid hall 3490.54 0.68 2373.57 0.74 2583.00 0.82 2862.24 0.85 2966.96 0.86 3001.86 0.85 2966.96
Air 179296 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0009 161.37
Total absorption, A 3886.45 5235.07 7297.06 8432.71 8359.58 8075.33
Reverberation Time (RT) 2.31 1.71 1.23 1.06 1.07 1.11

1.23 @500hz

1.06 @1000z

Figure 38 | Graph of Acceptance range of Reverberation Time on Mid-frequency

Mid-frequency reverberation time (s)

Figure 37 | Table of Calculation for Reverberation Time
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Summary

The reverberation times for the Performance hall are variable with different frequencies. The longest
reverberation time is 2.31 at 125 Hz, and the shortest reverberation time is 1.06 at 1000 Hz. However,
reverberation time of Mid-frequency, 500 Hz is 1.23, and it is within the range of the 1.2-1.8 which is
criteria of reverberation time for the performance space. As you see the figure 38, reverberation time of
500 Hz is located in the middle of between the Concert halls and Cinema. Due to the characteristic of
the performance hall that holds various performance activities, this value is acceptable.

Tizs + T 231+ 1.71
BR = [ 125 250] — [ ] = 1.75
[Tso0 + T1000]  [1.23 + 1.06]

With following calculation above, the Bass Ratio is 1.75 which a too high by comparing to the criteria.
However, it is good enough to give “warmth” which a balance of sound throughout the various
frequencies in the space.
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MECHANICAL BREADTH
Overview

Since good estimates of the corresponding heat transfer rates are necessary to design an acceptable air-
conditioning system, the heating loads thru the glass of the corridor on the first floor will be analyzed
because this space are applied with large amount of windows. This space will be conducted for the
amount solar heat gains and cooling loads with existing glazing type and it will be compared with
proposed different glazing types.

Analysis

801

Figure 39 | Elevation view of the Corridor

Since the corridor on the first floor is a transition area with occupants, the large amount of windows
(90.88’L x 10’ H) is applied on the east side to provide bright and dynamic atmosphere into the space at
the early morning. The glazing type is a vision glass with 1-1/4” thick insulated unit consisting of a 5/16”
thick heat strengthened PPG Starphire outer lite, an 11/16” air
space, and a 1/4” thick heat strengthened PPG Starphire inner lite

- Air, 5/8 " (15.9 mm)

with a neutral low E coating.

The image on the right side shows a simple glazing construction of

the corridor. To get a data of window specification, the thickness -
of the air space is assumed as 5/8” because PPG Industries does

not provide 11/16” thickness for the air. The solar heat gain

coefficient is 0.41, U-value is 0.30 Btu/(hr—ftZ—F), and visible light
transmittance is 74%. Shade IAC (interior Attenuation Coefficient) et

is assumed as 0.5 in this study because some of direct and diffuse Starphire®, 6mm
radiation incidents on the widow surface enter the space, and |
— Starphire® , 8mm

some of them are blocked. The table on the below shows a detail
specification of the existing glazing type of the corridor. Figure 40 - Existing Glazing Type
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PRODUCT & 1GU THICKNESS | VLT (%) . WINTER | WINTER | THERMAL
U-VALUE | U-VALUE | STRESS RISK
ENGLISH | METRIC

Btw/[Hr WM X

NSgitX |K)
'F)
QUTDOOR LITE:
8mm Solarban® 60 (2) on
Starphire®
m AIRSPACE 1316 " 74 11 0.41  0.30 1.69 Low

m 5J'r8 - (15.9 mm) Air
NDOOR LITE

m &mm Starphire®

Figure 41 | Specification of existing glazing type

Method

The solar intensity for the summer (June) and winter (December) will be determined by using RSTM
calculation Excel spreadsheet on the location of the building. Then, the window heat gain and cooling
load thru the existing glazing system with product date from PPG Industries on the corridor located on
the first floor will be generated by table and graph.

And, the existing glazing system will be compared with different proposed glazing types by the window
heat gain and cooling load for the summer and winter. The detail of two proposed glazing types are
shown in the table below.

PRODUCT & IGU THICKNESS | VLT (%) WINTER THERMAL
U-VALUE | U-VALUE | STRESS RISK
EMNGLISH
Btw/(Hr X
Sqft X °F)

OUTDOOR LITE:

Smm Starphire® - 0.060"
PVE - Smm Solarban® FO0XL
(4) on Clear

QUTDOOR AIRSPACE:

1/2 " (12.7 mm) Argon

MIDDLE LITE: 113/16 " 50 13 0.23  0.12 0.58 Med
e Smm Solarban® 60 (4) on
Clear
EEETE NDOOR AIRSPACE:
1/2 " (12.7 mm) Argon Proposed type 1 — Triple
INDOOR LITE:

Smm Clear

GLASS LITE:
- 12.52mm Laminate: 6mm
Solarban® =50 (2] on
Optiblue® - 0.060" PVE - /2" 33 [ D.26 0.95 S5.41 High
emm Solarblue®

Proposed type 2 - Single
@ Gallery |

Figure 42 | Specification of Proposed glazing types
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Saolar Intensity [BushrfE] for June 21, 428 Latitude, 87,88 Longitude, Time Zone: Central Davlight 5 avings Time
Clearness Index: CW = 1, Ground Reflectance: thog = 0.2

Local Time M ME E SE 5 Shwf W s Horiz
1.0 oo 0o [iXi] oo 0o oo nn 0o 0o
2.0 0o 0o 0o 0o 0o 0o 0o 0o 0.0
an oo 0o 0o oo 0o oo 0o 0o oo
4.0 0o 0.0 0o 0o 0o 0o 0o 0o 0.0
5.0 oo 0o 0o oo 0o oo 0o 0o oo
.0 3E8 Va1 E9.E 28.8 5.6 5.6 5E 5.6 159
7.0 75.4 1896 204.6 1102 189 1889 1839 189 77
a.0 EO.8 20999 255.3 16E.5 299 282 282 28.2 139.2
9.0 386 18756 2587 19856 465 355 35 3B5 1963

100 427 1435 2306 207.3 88.8 1.2 1.2 1.2 2445
11.0 453 831 180.2 134.3 1225 471 453 45.3 280.8
120 478 50.6 1155 162.2 1435 7.2 478 478 3028
130 485 435 51.9 114.8 14396 126.9 608 485 309.0
14.0 474 474 474 57.1 1399 171.2 131.4 50.9 2991
15.0 445 445 445 457 1157 199.2 19356 102.2 2736
16.0 419 400 40.0 40.0 735 207.3 2394 155.0 2342
17.0 388 34.0 34.0 34.0 373 1931 261.2 195.2 1837
18.0 BE.3 26.3 263 26.3 275 1556 2485 2102 1251
19.0 735 16.3 1E.3 16.3 16.3 934 1828 174.3 EZ.4
200 149 20 20 20 20 99 260 28.2 51
21.0 0o 0.0 0o 0o 0o 0o 0o 0o 0.0
220 oo 0o 0o oo 0o oo 0o 0o oo
230 0o 0.0 0o 0o 0o 0o 0o 0o 0.0
24.0 oo . 00 oo 0o oo 0o 0o oo

Local Time vs. Solar Intensity for June 21
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Solar Intensity [Btudhr-fE] for December 21, 42M Latitude, 87 88 Longitude, Time Zone: Central Standard Time
Clearness Indew: CH =1, Ground Reflectance: thog = 0.2

Laocal Time & ME E SE 5 S W s Hariz
1.0 0o 0o oo 0o 0o 0o oo 0o 0o
2.0 0o 0o 0o 0o 0o 0o 0o 0o 0o
an 0o 0o oo oo 0o 0o oo oo 0o
40 0o 0o oo oo 0o 0o oo oo 0o
5.0 0o 0o oo 0o 0o 0o oo 0o 0o
g.0 0o 0o 0o 0o 0o 0o 0o 0o 0o
70 0o 0o oo oo 0o 0o oo oo 0o
a0 £.1 17.4 835 105.3 £8.4 E7 E1 £1 186
3.0 16.8 182 158.0 2377 186.7 386 1E6.8 1E6.8 711

10.0 228 228 1387 267.0 251.8 10030 228 228 111.0
1.0 259 259 a5.2 250.9 2B86.4 168.3 259 259 134.8
120 267 267 290 207.8 295.0 2237 40.3 267 1409
130 252 22 5.2 1483 2783 2596 104.3 252 1291
14.0 21.2 21.2 2.2 2.9 235.0 264.0 150.0 21.2 100.0
15.0 14.2 14.2 142 210 157.2 2122 1499 159 55.5
1E.0 1.4 1.4 14 15 159 261 A7 56 38
17.0 0o 0o oo 0o 0o 0o oo 0o 0o
18.0 0o 0o 0o 0o 0o 0o 0o 0o 0o
15.0 0o 0o oo oo 0o 0o oo oo 0o
200 0o 0o oo oo 0o 0o oo oo 0o
2.0 0o 0o 0o 0o 0o 0o 0o 0o 0o
220 0o 0o 0o 0o 0o 0o 0o 0o 0o
230 0o 0o oo oo 0o 0o oo oo 0o
240 0o 0o nn oo 0o 0o oo oo 0o

Local Time vs. Solar Intensity for December 21
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Cooling Load Summary June, 21
Diffuse + . Solar &
Local Beam . Cooling .
Time (Btu/hr) conduction Load Conductlf)n
(Btu/hr) Heat Gain
1 82.7 2718.6 2801.3 1894.2
2 62.2 2327.0 2389.2 1653.2
3 47.2 1993.3 2040.5 1420.6
4 36.2 1715.2 1751.4 1233.0
5 28.0 1494.0 1522.0 1100.3
6 5083.2 2272.5 7355.7 13412.2
7 16434.0 4619.9 21053.9 36727.1
8 24128.2 6860.0 30988.2 44702.4
9 27187.7 8707.9 35895.7 44316.6
10 25449.2 10133.3 35582.5 37610.5
11 19520.3 11173.6 30693.9 26584.5
12 11730.8 11916.2 23646.9 15846.2
13 6885.5 12398.6 19284.1 13272.5
14 4316.8 12597.7 16914.5 13078.3
15 2783.8 12691.1 15474.9 12975.9
16 1834.7 12471.6 14306.2 12345.4
17 12315 11853.5 13085.0 11192.7
18 839.9 10819.4 11659.3 9581.3
19 581.1 9308.8 9889.9 7411.2
20 407.4 7186.3 7593.7 4456.6
21 289.2 5691.3 5980.5 3526.2
22 207.9 4639.5 4847 .4 3006.5
23 151.1 3832.7 3983.9 2539.9
24 111.2 3204.1 3315.3 2168.4
Total (Btu) 322055.9 322055.9

Table 15 | Cooling Load Summary of Existing glazing type for June, 21
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Cooling Load Summary December, 21
Diffuse + . Solar &
Local Beam . Cooling .
Time (Btu/hr) conduction Load Conductl.on
(Btu/hr) Heat Gain
1 31.1 2148.4 2179.4 1639.3
2 23.3 1863.0 1886.3 1408.0
3 17.7 1619.1 1636.8 1223.9
4 13.6 1422.7 1436.3 1094.6
5 10.5 1299.0 1309.5 1068.1
6 8.2 1282.0 1290.2 1192.0
7 6.4 1383.8 1390.3 1455.7
8 6384.7 2597.5 8982.2 17038.9
9 12918.7 4597.8 17516.5 28151.1
10 12372.1 6224.3 18596.5 22090.7
11 7609.0 7439.0 15048.0 12462.1
12 4212.0 8262.6 12474.6 9580.9
13 2570.6 8686.7 11257.3 9485.0
14 1622.5 8811.3 10433.9 9184.5
15 1049.7 8412.9 9462.7 8105.7
16 693.2 7200.5 7893.7 5839.6
17 465.8 6372.6 6838.3 5275.1
18 317.8 5684.4 6002.2 4728.2
19 219.8 5024.5 5244.3 4096.8
20 154.0 4394.3 4548.3 3493.6
21 109.3 3819.2 3928.5 2978.0
22 78.4 3294.7 3373.2 2515.0
23 57.0 2841.6 2898.6 2150.4
24 41.8 2467.8 2509.6 1879.7
Total (Btu) 158137.0 158137.0

Table 16 | Cooling Load Summary of Existing glazing type for December, 21
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June 21 Window Heat Gain and Cooling Load
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System — Double

Heat Gaind Cooling Load, (Btu/he)
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Summary

According to Kotey, Nathan A, ASHRAE Transaction: Solar gain through windows with shading devices :
simulation versus measurement (2009), the significant cooling loads solar gain is especially troublesome
in the building because it is generally the largest and most variable heat gain the building will
experience. Therefore, several different glazing types are compared with existing glazing window of the
first floor corridor by cooling loads and solar heat gains for the summer and winter. The existing glazing
window is composed by double pane with thick heat strengthened with neutral low E coating. The first
proposed type is composed by triple pane with 5mm clear with %" airspace filled by Argon. The second
proposed type is composed by single pane with 13.52mm laminate, and 0.06” PVB with 6mm Solarblue.

June, 21 Total Cooling Load & Heat Gain
Existing 322055.9 Btu
Proposed 1 168500.8 Btu
Proposed 2 455729.3 Btu

Based on the calculation results for each glazing types, the proposed type 1 has lowest value of total
cooling load and solar heat gains for the summer (June, 21). It means that small amount of heat is needs
to be removed from a structure in order to keep the temperature inside of the building consistent.

December, 21 Total Cooling Load & Heat Gain
Existing 158137.0 Btu
Proposed 1 102726.3 Btu
Proposed 2 311800.5 Btu

On the winter (December, 21), the proposed type 1 has also lowest value of total cooling load and solar
heat gains and the proposed type 2 has highest number of total cooling load and solar heat gains.

In conclusion, the proposed type 1 has good performances for the cooling load and heat gains because it
consists of triple panes. However, it requires high cost for the installation. The proposed type 2 is not
good for the Cooling load because it gains much solar heat due to the single pane. However, It might be
proper for the saving of heating energy during the winter because it keeps heat gains until late of the
day by compare to other glazing types.
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CONCLUSION

Many great aspects of engineering systems were applied to provide energy savings, system efficiency,
and aesthetics for the Reva and David Logan Center for the Arts. The Lighting designs concept for each
of the four spaces were accomplished with their design criteria. The lighting designs of the performance
hall successfully expressed the abstract concepts with color output and light distribution. The
performance penthouse was designed with flexible lighting system to provide different scenes with
collaborating daylight. The lighting design of the main lobby provides very powerful and welcoming
environments for the occupants. The lighting design of the courtyard was designed well to avoid light
trespass into the inside of the building.

The electrical systems were re-designed for the energy savings. By replacing existing NEMA-TP1 with
NEMA Premium high efficiency transformer, the energy saving cost could be up to $4,119 per year, and
the reduction in power lost by transformers is 38.96 Mega Watts per year. Also, the size of the
emergency generator was re-designed efficiently by subtracting the load of switchboard of LL-EM-LL
that is served by extra emergency power from the local power utilities.

In the Acoustical breadth, the reverberation time for the performance hall is studied to see how the
sound is delivered efficiently. The reverberation time of the performance hall was very variable with
different frequencies; however those values are acceptable because the characteristics of the
performance hall that holds various performance activities.

In the Mechanical breadth, the different glazing types of the corridor were conducted with solar heat
gain and cooling loads. The single pane type was not appropriated for the corridor because it gained
much solar heats, but potentially it might be good during winter because it keeps heats until late of the
day. The triple pane type was good for gaining less solar heats other than glazing type, however it
required high initial costs for installation.

Overall, the proposed engineering systems brought energy efficiency to Logan Center for the Arts, and
integrated with functional and aesthetics view successfully.
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LIGHTING APPENDIX

Luminaire Schedule

Manuf.

Catalog #

Lamps

Watts

Fixture Description Mounting

Type
Slot 6" Wide LED

Recessed Luminaire,
4' long, with 3500K
High output LEDs and
Regressed 1/4" P95

Mark
Architectural
Lighting

T™-1 Recessed

S6LR-4FT-FL-N35HI-277-
SW-35-WH

LEDs

50

Opal Acrylic Lens
6200 4' long, Straight
LED recessed Linear,
Opal Acrylic
Regressed, Semi-Gloss
White Finish

Winona
R
ecessed Lighting

TM-2

6200-ST-4L-LED-277-
OAR-SGW

LEDs

45

Cast gray enamel

aluminum housing,
Clear glass enclosure
with lower cutoff
shield, 7 Red, 6 Green,
and 6 Blue LEDs with
Clear Plastic Optics

Surface Phl|.IpS (;olor
Kinetics

TC-1

123-000015-07

LEDs

30

8" open downlight
with clear diffuse
reflector and

wallwash kicker, (1)
100W coated ED17
protected metal
halide, vertical base

Lithonia

R
ecessed Lighting

TC-2

LPSHN-100M-8W1A

Metal
Halide

100

up position

6" Recessed
downlight with
prismatic lens, (1)
CDM70,T6, 830with
Nais and EMHB,
M7012-20CK-5EU-F-
AROMAT Ballast

Recessed Prescolite

TS-1

RHD670T6EB120VFL-

ST6T4-6

Metal
Halide

70

Extruded unfinished
metal heat
sink/housing, one
black circuit board
with 12 LEDs and
Optical assemblies,
Molded clear plastic
lens with
"Holographic" plastic
interior overlay and
formed semi-specular
metal end caps.

Phili
Recessed |I.|ps (.Zolor
Kinetics

TS-2

523-000053-04

LEDs

22.6
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Type

Fixture Description

Mounting

Manuf.

Catalog #

Lamps

Watts

E-1

LED EXIT panel
illumination with red
letters and attractive

UV stable thermo-
plastic housing. UL
listed LED run-time of
120 minutes with 10
year life, and sealed
nickel cadmium
battery

Wall surface

Dual-Lite

LX-U-R-W

LEDs

2.64

E-2

4-13/16" long set light
with yellow/cool,
white/yellow piranha
superflux LED

Surface

Tivoli
Lighting

USL-C-YWY-06

LEDs

0.721

RA

138 LEDs (4 Boards) 4'
Indirect luminaire
with clear acrylic lens
white reflector laying
flat with light bar
tilted 60 degrees,
Advance LED driver
3XI054C150V054DNT1
.746K OHM Resistor

Surface

Focal Point
Lighting

FCOL-HS-LL1-L35-1C-
120-LD1-CV-4'-60

LEDs

15

RB

220 LEDs (55 LED per
Board) 4' perimeter
mount luminaire
extruded frosted
acrylic flat lens with
600mA resistor.
Advance Driver
#X1025C100V036XPL1

Wall grazing

Focal Point
Lighting

FTR-AC-4LED-L30-1C-
120-G-WH

LEDs

23

RC

Recessed compact
fluorescent downlight
with (1) 18W triple-
tube 4-pin, Base-up
lamp position, 6"
aperture Even Tone.

Recessed

Edison Price
Lighting

TRIPLES 18/6 COL

Compact
Fluorescent

22

PP

Matte Chrome finish
with LED source, two
circuit line voltage
track. 2700K with 80
CRI, 20 degrees
reflector

Pendant

Bruck
Lighting
Systems

340435-wh-2-m-s2-
geobk

LEDs

32.4

PS

Pendant Cylinder LED
source

Track

Bruck
Lighting
Systems

112-250-mc-2a-m-
zonmc

LEDs

15
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Type

Fixture Description

Mounting

Manuf.

Catalog #

Lamps

Watts

PR

Recessed 12.4 watt
LED fixture in a 3"
aperture with clear
glass lens and 40
degree specular
reflector with >80 CRI

Recessed

Bruck
Lighting
Systems

128-055-wh-m-3

LEDs

16

C1

NightLine B, Low
copper alloy cast
aluminum body,
axially symmetrical
specular reflector,
clear prismatic
tempered glass lens
with (1) double
ended ceramic metal
halide, with M85
ballast

Wall surface

DesignPlan
Lighting

BN3-9-L5-1

Metal
Halide

70

C-2

NightLine A with wall
arm, low copper alloy
cast aluminum body,
axially symmetrical
specular reflector,
clear prismatic
tempered glass lens
with (1) 4 pin double
biax compact
fluorescent with 18W
CF ballast

Wall Arm

DesignPlan
Lighting

NA2-8-57-1

Compact
Fluorescent

22

CA

Recessed step LED
light with frosted
tempered glass lens 4
3/4 " long with
LD12W-12 ballast

Recessed

Cole Lighting

L503

LEDs

15

CB

Outdoor landscape
fixture with tamper
proof, sealed optical
compartment, and all

aluminum
construction with
stainless steel

hardware, with (1)

PAR 30 halogen lamp

Surface

B-K lighting

LA-413-SAP-9-11-C

Halogen

50
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Fixture Cut Sheets
MARK’ The Slot 6 LED Series e TM-1
ARCHITECTURAL : :
Slot 6 LED, the most versatile member of the Slot family,
L I G H TI N G offers endless creative possibilities. It also boasts highes -
efficiencies and Layout flexibility, and it's a perfect fit Penpace:
for Armstrong TechZone™ ceiling systems.
Through an optional Xicato® LED downlight component,
Slot 6 LED integrates point-source lighting with general Catalog Number: .
fllumination, and a regressed lens option provides added DO NOT TYPE HERE. Autopopulated field.

dimension to the sleek, slender design. Slot 6 LED is a
natural choice for spaces that emphasize basic lines and

clean design.
Specification Features Technical Drawing
Housing Driver Lumen Management - s -
Nominal 6" x 2", 3°, 4", 5, 6", T"or &' AccuDreve LED Defver allows for 0 10V An cptional lumen management . . i
units fabricated from colde-rolied steed dimming, ficker-free from 2 to 100%. system provides onbosed Intelligence
20ga. Ceiling trim & extruded Seminem. Universal input voltage 120 277VAC, that actively manages the LED kght
(where 50/60Hz. Integrated thermal foldeBack source so that constant lumen output
Is diescast aluminum. management to prevent over heating. Is maintained over the system’s life, > -\“ ~
Finish Color Consistency """"‘“”':"“”'“"M 3 N
Matte white. MR 16 trim is matte back The Aculty Brands circuit Boards for the (Option f
(standard) or white. linear LED components use 3 precise - s {
Precisionsformed reflectanc . sacsp o alasle for 9/16" ot
ey steel; high e conskstont color temperature from board slot grid or 15/16° imverted tee cedings, x 3
to board. Color variation is no greater than o7 9716 ivertod tee. For Hunter 10 b
Shiciding 32.5 Step MacAdam (2.55DCM) long the  Doughas Techstyle® or other coling s Y £33
Nominal 1/4"sthick P35 Opal acrylic black Body locus from board to board. types, comsult factory. o
with rabletod ends to prevent light leaks - v
gainst The Xicato XSM 80 LED Series have acolor  Certification
S0% transmissive poly carbonate kens consistency of no greater than a 1 x 2 step mmmx::xmrm Rogressed Lens
with 2 textered surface provides diffuse MacAdam ellipse along the black body
illuminaticn and 3 uniform appearance.  locus from mocule to madue. Sl ol ) ot o
LED Compenents Integrated Comtrols
Linear: Warmanty
Nichize « 7STA V1 LED chigs (>80 CRy 0P onal nLight® embedded controls Seyear limited marranty. Compiete
make kminaire terms located at www.
Normal Qutput: 6 W/LF, 70 LM/W™* podeir=
Hi Output: 12 WLF, 70 LM/W™ It to digitally communicate with x os/
Downlight Modele: other nLight enabled controls such a5 Terms anc conditions.aspx
Xicato® « XSW 30 1 x 2 step MacAdam immars, subiches, ooy Ssuacs Notes
clipse (>80 CRI) and photecontrols. Simply coanect all 1. Specifications ssbject fo change L
L10: 14W, 1000 kemens® the aLight enabled control devices using without rotice h htin
L7;,10M, 700 kemens® standard CATS Cabling. (Option: N10O) 2. Actual performance may AVffer as a g g
b reswlt of end-user environment and 'acts
Oevums Lo application
Ordering Example: SELR 4FT FL NISH1 277 HT L135 WHT N80 CP
* Unnar un o
Linear L£0* LD Coler Dawsagee
Serie Legth  CollegTrim  Ostpet Temp Dewer Veltage  Shisiding Dwwnlighte™  ColorTemp  WrimColor  Integrated Comtrols Optisss
& Owcage
::-.u-n. -l:l*:: n:—n: T -:Q :: -=- R s’
m.:—-:: "..“'-”.'-‘-"m -c--,::_.'. " iy o e =i m_-
v g.q r o [reoery “ ame NN DT
s e — ==
.-.- b o —.-.-u
E mﬂm S w‘.-"*
. Oty ssbert fovwr apoam ‘or Frdtsrm Conaing Nastig
Bl rn - mgreed Sewdgh corpormis
g A

@1"’ XicaTto

dT™

Qacknp ragam e matcds.

marklightisg.com S Xdzwer 0, Edison

Niosary ¥ (7352) 98s 2600

¥ (732) 985 8441
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MARK The Slot 6 LED Series
ARCHITECTURAL
LIGHTING

Ceiling Trim

TG TG
{Flangetess sheetrock] Flangeled shestrock) (116" Grid) (816" Slos Grid) (516" Gril)

Technical Drawing

a LT, 5
- [
G
(916" Slot Grid)
Fsh Lers
marklightisgcom 1 Kimer Ad, Edisan K DAKIT T (T3} ORY 300 DAcuity Brasdy Lighting, sc. Al Rights Asseresd. We ressrve the right to chasge design, maserisly

F{TED] WA Ba4) aad finikh in any way that will not slzer isatalled sppesrasce or redace fusctios snd performance.
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decorative Project
Full Circle Series = Straight = 6200-ST

Recessed (

={2)4 FOOT (86257 STRAIGHT SECTIONS (stigpurad bewsl

{1 F2AWTSHOMIN BLPIN (B 24)

{9 FRIWTSIVIM BLAN i 52

() FIEWTSIVIM BLAN v 4L

{9 FEIWTSIVIN LN & (1) F28WTSMIN S5-PIN (e 615

mmmm

{3 FRIWTSIVIM BRI fir 605
TSHO kew v i foorsah factny)
: = LED =LED feonsult betony)
3 Oo
iy
b T30
= & 120V =120 VOLT
‘%"E MV =277 WXT
B 3825 —
4
T 7 OAF = OPALACRYLIC FLUSH
ror OAR = OPALACRYLIC REGRESSED JMAk with HOUDY
a2y
@s
y—
b T i . S0W =SEM.GLOSS WHITE
as cusTom

CPF = CUSTON PAINT FINEH fooesalt Setiey)

& ELECTRONC BALLAST

. .‘ l
Nota: Mot foturis have Hodtie bead detad. DIV = DMVING BALLAST futon EC0-10 stantard

Fhsh Lens

MR :

S200-ST-bipin ceding £200-ST-4ay-in culing

VOLTAE
M
LENS OPTICN
—ii
MG

Drinwinegs babow Qugict Say-b ind hasd caling Nange sixs I:I
oPTIONS
e [H|
SPECAL
Modification
Descriptions:

WOpad Acryfic Flush wiDpal Acrylic Regressed
7 2 IR '
(Th
Ao T (¥ needed)
E200-ST-haed caling mrmm
mu,ﬁ:rm
Caneral Notea:
* UL Ested and UL agproved « @-
» Winana Lighting products ane union mada.
» Custom Sl2es and Finkhes avidlatie Lpon regquest. Welght Manging e
= Al Flusrescant fodures avadatie in 120V and 277V, a (L1
+ Winona Lighting reservas ha fght 15 make design changes wilhou! peior notics. — —
» Lamgs nat induded. as 195
» Bl informaion: Eldironie, Standard Disving Baleat & Luvon ECO-10 {coraull factory for ohir). ms ey
WlNONA Winoas Lighing + 3TED West Fourts Stweet + Winona, VN 52567 Version 200 Tert
(] | I

BO0-128-5291 + wwaatnonaiching.com
Ayt
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TC-1

Trp=

Firm Mame=

Froject

| 8% native (no spread lens)

ColorBurst Powercore

Architectural and landscape LED spotlight wath intelligent color light

ColorBurst Powercore is a highsoutpur, exterions
rated LED lighting fixture designed for accent and
site lighting. Sandard format Archivectural and
Landscape fixnures deliver fulkoolor light output of
up o &47 lumens to support 2 range of dynamic
uplighting, Scodightng, and decorative lghting
applications.

* Inegrates parented Powercore techmology —
Fowercore technology rapidly, efficiendy, and
accurately controls power output t ficnares
direcdy from lime volage. The Philips Caolor
Kinetics Data Enabler Pro merges line volage
and coneral dam and defivers them o the
fixture owver a single standard cable, dramatically
smplifying nstallrion and lowering toml
SYSUET COSL.

* Flexdble mounting options in archicectural
applications — ColorBurst Powercore
Archirectural fivrures feature an incegrared yoke
with canopy base for mounting to sandard US
jumction bawes or directly to a far surface or
substrate as loal codes permic.

* Support for a wide range of landscape
applicatiors — ColorBurst Powercore
Landscape fixtures fearure 2 172 in NPT
threaded post for mounting to standand
jumction bawes and thirdsparty mounting
accessories for use in softscape and hardscape
anplicasans.

»  Durdoor raved —With a rugged, diescast
aluminum housing fully sealed for maxmum
fxcture: life and IPdé-raced for outdoor
applications, ColorBurst Powercore is ideal for
use in damp or wet locations.

* Exchangeable optics and acoessories —
Awailable 14°, 23%, 41°, and asymmetric 10% x
41" spread lenses project a soft-edge beam wo
support a wide range of lghting applicatons.
Plative B* beam angle offers extended lighe
prOfECTon.

“ersarile Bght posioning — ColorBurse
Powercore fictures can tile through a full 180°,
ColorBurst Powercore Architectural fixcures
can also ratate through a full 380° for

Sean Kim | Lighting/Electrical option

[

Landscaps

precise aiming. Locking nuts accept sandard hex
wrenches to secure fixtures firmly in posicon

* Universal power input range — ColorBurst
Powercore accepts a universal power input
range of 100 to 240VAC, allowing bong fixomure

runs and consistent insmllation in any bocation
around the world

* lIndustrysleading concrols — ColorBurst
Powercore works seamlessly wich the complere
line of Philips Color Kineoics concrollers,
nduding Light System Manager, iPlayer 3. and
CoborDial Pro, as well as thirdsparty conorollers.

For detailed product informarion, please

refer to the ColorBurst Powercore Product

Guide at ww.philipscolorkinetics comdls'rgbd

codorbursepe!

PHILIPS
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Specifications Photometrics
Due to and wpeck rray change without notice. ColorBurst Powercore
Lumera® o7 Polar Cancela Distribution
LED Charnch Red / Green [ Blue e jw. S utews =
Lumen Maimeranced 120,000 bowrs L5 @@ 25° C 70,000 hours LSy 3 50" C s .--l _v=:-: —’._\T:.
Input Veltage 100 - 20 VAL, auto-ewitching, 50 J £0 Hx via Data Erabler Pro At R w e n o™
Power C » 0w 3t full outpe, steady e e ) ‘_: S =
s L [} ) - Sl
Conerol Pripe full range of controliers, nchuding Light Systern Marager, Playper w WY s
Comtrol Sysmrn 3, and ColorDisl Pra, o third party controllers bl B L
Dimerascm 108 x 8.0 x 6.8 in (274 x 204 x 175 mm)  Archeectursl
Dol cwiat s Dupty 107 x 6.4 x 680 (271 x 163 x 175 mm)  Lanchcme ot nn
Wagh 118 (5 kg) Acchitecurd 74 b (3.4 ky) Landacaps Buminance 2 Dtance
Housing Cte-caxe shumirtum, powdercoated fnah G B S
Lem Terpered gan PO £ | s
e us
6 fc (18 m) unified power / data cable weth flying leace  Archieectun o~ i
Fcnrs Connactions o (57 carr) fiying faachs  Landucape o ':: ::
BT :
Piguicad 4" 12FF (A" - 50" C) Operssrg 0 - R Py
Terrpermors Ranges 4" - 122" F (20" - 50" C) Sewrnep Ay =
A" — 176" F (40" - 80" C) Seorape How
Virazon Restsance  ANSI C134.31 (Architocaural only) - 139 (24 ) O S et
mxcimum dezancs
Hurrachey 0~ 95%, non-condenung
Fenure Run Langths pcvo* 1 dowrlcad the Confip ¥om RGE @ 6
daep Ji_toolf
Certfcaion  Certfication UL 7 eUL, FCC Clam A, CE, PSE, C-Tick, CQC,SAA For hax mukiply & by 10.7
and Safety Emvironmere Dry / Damp ! Wes Locion, IP66
* Lumen mexscrement complies wich [ES LM-79-08 tmting procedures.
1 150 = 50K lumen maintenance (when light octpet drop below Q' c‘ @ @ o OWOK rO.PY‘!llN POMRCORE
SO% of nen! 3 At Cxiicmn cerECaN cxrh

hmm_—m“umhmp*mquhﬁbmm

for more

L aa portiapy

Fixtures and Data Enabler Pro Accessories
b= Trse e Nurber Prilgs 1INC ke Trse ham Nurber Philps 12NC
ColorBrs Fowarcors. G5 1300001500 990503700578 Gray 12000010300 9105031212
Lardicape Black 12300001503 9105037001703 Trien fing Black 12000000306 9WS03NNTI4
U/ ice Whee 123000015-06 310503701706 Wree 120000003-12  9MS0INN737
Colorfry: Powercore Goray 12300001501 91050300639 Gray 12000000301 50301213
f el Back 1300001504 310503701704 o e 12000010307 9HSOTNATIS
UR/eif ) OE W 12300001507 990503001707 Whice 12000010313 930503701738
ColorBury: Powerzore Gray 123000015-02 91050371 702 Gray 12000000302 90503701214
Aot Black 0001505 310503001705 e Al O 12000010308 HSOINATI6
e Wike 1300001508 910503701708 Whee 12000000314 90503701739
I m 112 n NPT
{US trade s MWL00004-00 91050301 210 Haneycamb Hace 12000000400  FMOSO3N1215
Bt G211 PG
1" 12000008000 905030508
{ovatric sins condt) WE-000004-01 910503701211
e s B 120-000080-01 9050300410
N‘ﬁ-mmmm
Spread Levass  44e 12000008002 905030811
10 x4
12000008003 905030412
mymmetrc
Une hem Number when ordering in North Amenca.
Prdps Calor Kinetics
PHILIPS 1 Burkington Woods Drive Capyrige © J010 - 3013 Prlioe Sokd St Lighing Soksions, bic. Al rghts ressrvad
Cwaraccon, Crmeuse, O e O bga Colar Kresc, the Coler neect logn, Cobor e,
Burington, Massachusents 01803 USA Catoditus, Colortiure, ColorGraos, Caioduy ColoMaach, W Rasch, o/ Raach, o' N,
Tel 8883855742 D-nc, Eumrsa\Vhite, #¥Y, ICaics, ICoiar Cove, intelVWhae, (W, Miaec. Opttin, a0d Mowercoms
Tel 6174239959 e st o of Philpe Scld-Stas Ligheing Schsione, . in
Fax 6174239550 uumul.mwwmﬁ-mu—mw
o s o reguened TadeTass of Hee reecha owrert. Dus 1o contruou mproverents od
wwwphdipscolorianetics.com 0N EAE, DACACBOL Ty CHANGS WP Ot NCEICR. DASDO00CS-01 R4 07-12
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Citaleg Kumbir TC'Z

CA L/THONIA LIGHTING'

Melnd Topa

FEATURES & SPECIFICATIONS
INTENDED USE o
Ideal o a wade vanaty of lows 0 medums-height ceiling applications inclding HID l:llwnllgl‘hng
commescial, retail and haspraley wabare & walksaash foduns is r d

8" LP8HN
Aluminum full refiectors are oebcally designed M maom2e lumen owgut nd
o wrvde ssporer glane convol. Anedied teishes for walleash reflecbars an
semisperuler or ditfise @ vanety of colors Poby et coat tnesh
alze we avalable in e,
W Hector it zlight with a honzomeal compenent beincreasa WALLWASH

light inmansity om wialls, a5 wall &= provde dowrveard light oa henzonal srscas

Kikar must face wallio e Sluminabed. Vertical Metal Halide ED-17 I.amp

MECHANICAL
LRikzes an axruded socket housing that attaches 1o the refecior wa kay hole
mount, which o heat d and exzended |lamp lie. Sechei

reaiising also wdjusts to accommadats varang lamp legths.

Hmary gauge die ioemed galvanized steel moundng frame. Atzached o frame an
wertically adjstable mounting trackees fer use i C channols, 1 stood conduit
o 16 gamege flas bar hangess included, standand. Frames equipped with gakanired
jEncaon zax UL Lissed for throsgh wire spplications. Juncdon bowes aquippad with
|2p%" and |&1%" condut knockoues with pryout sions and removssie =2 oess doors.

Aezaining chips packed with reflecioe for instaliatizn on roughsin

Mazimum 141/2° cailing thickness. Igiﬂlﬁ
ELECTRICAL )
TAZITY ekecirenic ballass is standard.

Thiarmially protecics SJainsT improper Coneact st irsulaion.

Durabike, pulse rased medism base poncedain socket vwich nicked-plased aloy sores
shedl and contact. Pratecsed lamps shig standard.

5 adians
Raned for #12 AWG cenducior thruskranch weirng. Minimum 51" supsly ware.
Eround wine provided. Max. haight 12:38 @14]
LSTINGE ﬂl’ll‘ll] mwmlu
Fisturas are UL Listed for Srubranch wiring, BonlC recessed mounsng, damp  VErlap wim: 3172 24.1)
lecaaion, and 12 LS. and Canadisn Satety Standards. Lengsh: 15 @E1)
HOTE: Spas talizm wibpec! Iz charge withaal el e Widihe 18304 [37.5]

Sl v anaria s e Feich b e Plreelie] ssbeas olbcwises isdicalod

ORDERING INFORMATION Far shortest lzad times, configure product using standard options (showm in bold).
Example: LFEHMN 1008 BW1AZ 120277
LPEHN
| I I I I
| Series | | ‘iamageflams | | Retkecioycoar I | \inkage I | Opzions |
LPEHN Nzl bakde B Whine open 1AN2TT SF Single luse, must specity volage
Sohd  sOW MPsOCA EW1A  Clear diffuse wallwash 120 RS  (wariz resiris sysiom (uses maxs
70N WAPIEA EW1AZ nh:l:ﬂl--l-plliﬂrﬂ“- T - L“mm““"“m"ﬂm’
BT wa riz resirie sysiom v time
TOUM 0O MPE . #A1E  Gold diffusa wallwash Wﬂ?‘“'““i‘mﬂ
SOMPC  MPCSVELMED BWIGE  Gold semispecular vallwash mirmins st HIE i rsiikns?
MMPC  MPETWEMED IWIPR  Pawesr dithese walksash WP Lamp ishipped sezarataky).
100MPE  MPCIOWTMED PAIWTZ  Wheat semisszecslar salaash TRW While flange
LEH Less barhangers.
Accessonies
HOTES: ) ) Dircler xn separsts ctwiog nembar
| pmmimesmu S Bt ety o e e e it
i CTER Cadirgthistnass etursderis woed whan ealing fricknens
3 Hotawasdable with ORS, o gt an -1 (). Wi thichresa 3 (5]
Dmemlighting and Track Sheet & LPEHN-WALLWASH
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8" LP8HN Vertical Metal Halide, ED-17 Lamp, Wallwash

LPBN 70M SW1AZ MVOLT, (1) 70W MH famp, .92 s/mh, 4800 rated lumens, Test no. LTL1ZS00

Interaty Denizeticn
0 M 0*-30" 16565 353
5 2485 0*.40" 23533 #92
5 %671 0*.80" 27490 573
2% 1584 0°.90" 28287 588
3 132 90*-180" 00 00
& 653 0" - 150" 2828.7 589
55 310 “Total Eviciency
6% 147
s 58
EH 12
% 0

Coeficients of Ulization
pf %

p 2 n %
- SR30 SO0 SO% 3
0 7070 0969 65065
1 6568 6362 6160
2 @S5 8% 55
3 8 55 52850
¢ S 04T 494
§s o8 oo se
8 444 340 €N
7 4% 437 0%
B B3 WM 37 M
9 ¥ BR B
0 1N W BB

LPBHN 100M BW1A, (1) 100\ MP100/c/uWMED lamp, .85 s/mh, 7900 rated lumens, Test no. LTLIS319

|
|

Intensity Destnbution pf 20%
Honzontal Angle  Zonal Lumen Summary pc  80% 70% 80%
VeicalAngle 0° =~ _Zone Llumens % Lamp __pw S0%30%  S0%30% 50%30%
o 4087 0"-30" 22361 283 0 &0 60 58 58 586 58
&* 35458 0"-40" 31543 2339 1 85 83 54 82 51 8
18° 2518 0"-60" 37766 478 2 50 48 49 47 47 46
25° 2128 0*.90" 239588 8501 3 46 43 45 43 44 a2
as° 1721 20" . 180° 0.0 0.0 4 42 39 42 33 41 28
as° 916 °.180° 30668 0.1 O5 39 36 39 36 38 3
55 509 *Total Efficiency 6 B 3 3% 3 35 32
65° 285 7 34 34 30 3 2
75° 120 8 32 28 31 28 31 28
85° 3 8 30 28 20 26 29 28
a0° L] 10 28 25 28 25 27 24
LPBHN 100M BW1AZ, (1) 100W MP100Ve/w/MED lamp, 94 s/mh, 7900 rated lumens, Test no. LTL18320
Zonal Lumen Summary Coefficients of Utlization
Zone  Lumens % Lamp pf 20%
0°-30° 286504 338 pc  BO% 70% 50%
0°-40° 36727 465 Bw SONO% 5O0%I0O% S0%3I0%
0°-60° 42308 536 0 &5 &6 64 64 62 62
0°.90° 43806 555 1 & 58 &0 S8 57 56
er-180° 00 00 2 868 858 6 5
0°-180° 43806 ‘555 23 52 49 51 48 49 47
*“Total Efficiency 4 48 4 47 4«4 46 43
§5 a4 a1 44 41 43 40
6 41 38 41 ar 40 37
7 39 38 g as 8 3
8 3 33 % 32 35 32
9 M 30 3 2 33 30
10 32 29 32 28 31 28
VA L/THONIA LIGHTING Lo gt
An<AcuityBrands Company O it Vi, Cammrn, GA 30012
Phone 3003154505 Far: TI-S16- 108
Sheet & LPSHN-WALLWASH © 20053011 Acuity Brands Lighting, Ine. All sghts reserved. Rev. 140911 wwiihosia com
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Faciuring A%, |1 clSource S Ralecnn

APPLICATIOMNS:

Tha Architekior RHDS, Té Saries offers a
lensed maial halide dasnlight fisue that
presices. supericr brighiness and glee
conirel. Availobla in fhree diferent wafloges,
this. ksminaies is ideall for o wida voriely of
high cailing applcations inchiding commer-
cicl, nalal, hospiidity end cirium creca
HOUSING:

Cne piece 18 Go. painted galvaneal
Mpl:u&uﬂmgtﬂrﬁwlhmlgﬂud
temgeared o s, Prowined Fhas

Thiarmeal peciacior.

High purity cluminum Alzak refactor.
Salvim siandord. Pointed white selfrim
ovailable.

BALLAST:

Elecirenic ballas siandard, Accemible fram
babvw cailing. See resers sida for balla

6" Vertical T6 MH
Downlights

RHD6

Cne 39W, 70W or

=l 150W T MH Lamp

SOCKET:
Caramic Bifin G127 Boda maial holide
I shi in o predefermined socket
pecctitionn: fior procise apficd coairel,
IMSTALLATIOMN:
Universal adpsiable meunting brocket o
commadaia 11/," ar1/° charng
o 1 f" EMT [by oshers), or Praseokss 24°
becwr hangars [B24 or Baj.
LABELS:
UL, CEA listad for wet locolicns

lor theaugh brarch wiring,
4 in/ 4 ouk K12, 207 C.
'I'I'-lfmulrL.dpmhrH

EISA comgliant [1500]

Reva and David Logan Center for the Arts | Chicago, IL

TS-1

Architektar

Cailing Cisfout: &3/u"
Maximem Cading Thickesaa 17
Fesr comvarsaan ko milimesars,
mulgly inches by 25.4
Mot o Soale

ISI-I,I.“I

N

Ij]ﬁl

Feaisra
Ryt LN
=h

{12

doka OVERALL FERCTURE HEIGHT: A B
. 4" 1 50W Spai 13%" 145" 7
LAMP: 47 1 S0 Mieciam, Flood 120" 135"
O (1] 9%, 70W ar 1500 T& MH, - ,‘"_' ,"'_'
1% Base lamg. Lamp henished by others A7 T/ THW Spor T1A7 124
o a8 egion. parformans will ba A" PPN MadumFlaod  10% 1% ine —
drameilically compromised £ a kamp other 7 _I
thw o Philips CAD s used,
CATALDG MUMBER: EXAMPLE: BHDAAOTSER] 20VSPETATL S
HOLEING WOUTAGE HOUSIMNG HOUSMNG REFIECTOR REFLECTOR REFLECTOR ACCESSORES
DISTRE. OMOMS COLOR OFTIONS
J RHDAISTAEE 1 120V J &P 4 DEB J STéTaf6 &= ll-urll;‘n* i :.Gﬂ.ng [5] EE:HE -
&% (39N Ta O 277V S 107 Al a4 s?.mh.- Claar riee i ] 24
1 anclosed 1 Mb m.ﬁ-:.. Alza 1 o ﬁ:‘d:) bar Fisr
fisture, elecinenic Modium [259  note on Chompagne T cailings
Elbaxsi 4 AL hud:m FEFLECTOR Gold inslolud) J B&
1 RHDATOTAER Flood 407 1 PSDEA PRI e 0 WT Saf of [2] bar
£, (1) PO TE Fusé kit _— Block Alzek Pointad hargars fer
i anclased insinled 1 BLAMK O WE whira Irim nlllnq jmiss up
fisture, dlacinenic at fackary Eﬁrm Whieat 1o 24" canmars
Bl o ak k O W ¥ FSDFI
RHDE&1 SO0TAER Otz - 5% Light Whasst ;:;Em
&, 1) 15008 restrice S eabinslar hovtor
A ot Alzak AW 0 SCAS
fuurs, slacimanie Phibs a1 mec 1 e cading
bcalberi inchsdad mbun Poinsad Block mh b
o Ep Mara™ Alzok Cong hm:lrﬂ!it:.ﬁ
BEa
(®) omacomplen o O of cailig]
Cona
"l i o s it Haad
it e oz
Ir o corknzing abort 1o ole: e bt ibls wa reseren e ]
Jres{:ﬂ | e nalica, spac tor mctesicl o enar ki will nckt cltar fh s S o the perchact
A Division of Hubbell Lighsing, inc. wviaky: mpnuiﬂ.tﬂn » Toch Sepmor: [BEE) FF7-4833 ARCH-HID-D25
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Architektor - 8" Lensed Vertical MH
Downlights - RHD&, Té6

PHOTOMETRIC DATA

BALLAST DATA
k[ Jow 50w
120V 27TV 120V arrv 120W 2FTV
Povvar Fociar »00% w0 w0 =20 »F0% w0
Regeloiion:  Line Yolioge +-5% =-5% +=-5% + 5% =-5% 5%
Ohuipast Walhiage =1 0% =-10% =-10% + 1 0% =-10% = -10%
Min. Ambiest Saoriing Temg. A0 S0°C 3 3T A0AC i
Inpet 'Waoih A5 FEL W HIW 45w (L
Inpust dmpn 4 amgp 2 amp A7 amp 29 mmp 1.4 omgp 0L amp
AVERAGE IMITIAL FOOTCANDLEE
LAMP DATA ftudtipla Urshs [Square Arragd
Eoled YWt 1= FOh Cmling 5% ‘Wl 50% Floor 30%
Boled Lum 3,300 G500 Anumpbona:
Efficoey [LPw) a5 o4 1. Mulipla Ursts [Squars Areay]
2. Canilbrg B0 'Wiall 5078 Floor 20%
Rabed Lile 12,000 12,000 " h
3. 4 Fixdormy svacky sporsd in fha carter of the room.
Chi a &1 A The: roce ia acquons ond ha o widih ond leegih acqual o
5. The lumaen dapreciction keclor in 0.8,
& The dirt deprecicticn focior in ILFE.
70 Té
RHDTOTSER | 20VEP-STATA/ S  CAMDLEFOWER SaCIMG BCER] RCRY WCRT
1L T BI0PHILES SLLMLART 70 ) &2 57
Critasia: QL4 bl 80 51 a7 43
jency: 54.1% 0 F&FIE 20 40 a7 14
15"] i"—“-ﬂ' 100 12 30 8
w0 Q53T 1.0 7 25 b
- 1 inam 120 23 21 19
15 14 120 19 18 14
- - 14.0 17 15 14
&0 35 4% 15.0 14 13 12
&0 1&
000 45 1 m
51 & Angle in
55 3 vermcal o
4 o 1 45" 047
34300 5 oa 550 164
75 0 A5 -1
o 15 L] B0 O 75 A
= o 5 6
T o, sz "o COEFFICIENTS OF UTLIZATION __Zorsl Covy st
J‘ BO% ., TOW , S0% , 3R, W%
| ikl ieane
RHD&7OTAER | 20VMD-5TAT4/6 RMDG7OTSER | 20VFL-STATA/6 i T
1-LDA0, T BI0PHLIPS LDV TA/ SI0FHILIPS " |Pe sean 0 P 38 16 55 55 10 5530 18 30 30 W
Critaria: 0L CAMDLEPOWER Crimric: 0.8 CANDLEPCWWER |1 [ Ad 83 A3 41 &3 A7 . TR
: P& SAUMMARY E 4. 1% LUMMART : .-?:gg - a7 ii:
haghe o haghe  oF HEE e s ey gy
B0 o 10419 2 o 47E1 MR e e &5 33 T
5 10487 5 dFH3 & | 57 33 43 L~ - Sd 33 23 55 .5
T T SRR I HES e e e e
15 4582 15 4558 T ey &3 38 s
3000 a0 4148 F50 0 3EHS5D |he | 5450 i 5] 5 E{ ] 2B R
& 35 2432 &1 35 28E7  EWCoOTEEEIZOVERSTETATE ot Pl 1007
e 1337 e 1934
S000 15 754 s 1129 HOTES
40 454 eeo a0 a5@ ) Daams = Visud Sosrce miecior,
45 254 45 412
B s s 50 3 T R s s o e
w000 35 24 FESD 55 99 sraipency poaesr wpply cireai ke smargency e
(] 3 &0 | s Gt s a cparts Ta o ?mh
[1] 5 o &5 1 3 E o &5 1 m -urhu—la |t A0 kg O o prce imaly
i) 7 o a o mom o hr:-n n-a-.
_ 752 50 =dopiey, wadly e Segres of iops in
TEST MO BFTA :E } TEST ML BTF gl; ﬂ E mr"““" l'-‘ldd-rhga
G 4 g 40

wwwpresolife.com « Tech Svppert: [B8E) FTF-4832
.?'I}'Il'ﬁ-r—luhu-:l + Crnanwile, ST 2P0 ULS A, = Fhone (244 4761000
e. CorrmplmiD1 Bt o o i ol MAAS hasg, L A8 . i
- P L 6, - ABCESEES - SIEYET

=3

Habbal Lighting Inc.

oprescolit
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TS-2

Trpe=

Firm Fame

Froject:

W Graze Powercore

10° x 60° beam angle

Linear exterior LED) wall grazing fixture with intelligent white light

iYW Graze Powercore linear LED fiwtures ane
optimized for surface grazing. wash kghting, and
efficient signage ilbumanation. iYW Graze Powercore
foctures combine chanmels of cool and warm

white LEDs 1o offer color temperatures ranging
from 2700 K — &500 K. VWich the operagonal
efficiency and costseffectiveness of Powercore
rechnology, and a lowsprodile multispositicnal
howsing, ivY Graze Powencore offers bach superior
performance and simple insallason.

*  Inmegrares parented Powercore technology
— Powercore technology rapidly, effidendy
and accurately controls power output ™
"% Graze Powercore fintures directly from
line woltage. The Phiips Color Kinetics Draca
Enabler Pro merges line voltage and control
data and delivers them to the fixture over a
single standard cable, dramatically simplifying
insmllation and lowering toml system cost

= Tailor light output w specific applications —
Available in 1 f (305 mm), 2 f (610 mm), 3 &
(14 mm) and 4 ft {1219 mm) lengths, with
107 x 407 and 307 x 40" beam angle optons.
Superior beam quality offers uniform beam
saturation as close as & in (152 mm). and a wide
harizonml beam angle allows a range of fixture
Spacing opoions.

= Wersatile installation optons — Cons@nts
torgue locking hinges offer ssmple and
consistent positon concrol from various angles.
The space-efficient, lowsprafile dumanum
housang accommeadates placement within most
architectural niches.

*  Industrydezding controls — Y Graze
Powercore works seamlessly wich che complete
line of Philips Color Kinetics conoroflers,

including Light System Manager, iFlayer 3, and

ColorDwal Pro, as well as thirdsparty concrollers.

= Unirersal power input range — Y Graze
Fowercore accepes power input of 100 o
240 VAL allowing consistent mscallation in
any lo@tdon around the world. A single Data

Sean Kim | Lighting/Electrical option
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[“'E- i B ..-!
— Drimpel mmg i Bom (e mmy ot i my

Enabder Pro can support long runs of ivy
Graze Powercore fikoures.

* Cutdoor rated — With an extruded, anodized
aluminum housing fully sealed for maximum
fiuzure life and IPé&rated for curdoor
applicaticns, iV Graze Powercore is ideal for
use in damp or wet lo@dons.

For detalled product informarion, please: refer o
the % Blast Fowercore Product Guide at

wwnw phillipscoloriinetics.comdls/inoe lrehicel

meprazepc!

PHILIPS
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Specifications

Due o e and pect may change without notice.
= Speckicaion 1 % 25 g 28 (410 ) 2% N4 oee) &K (1299 )
Cobor Targarmre® 3700 K - 6300 K
Lumaect 57 {1 & lenge)
e E¥cacy (kn /W) J44 () & langey)
Lumae Marcenarces 0200 hoars Lyg @ 157 C mypicad spplcziony
Ingez Vokage 100 — HOVAC, 3usc-swizching, 0 | 40 M
e :m.- 7w nw nIw Tow
Conerdl [ Duta Ceabler Pra (DM 1 Fuzure Srrw 8- or 1tk coarch
Dbmarsions PERL IS T Y LIxMx18n PEPS T T T4 PR PET PN
Plghs & Widh « Dopey) (69 5 205 « 71 e} (69 « 600 & 71 ) 159 5 914 x 70 ) 9 1219 4 7Y )
Weight 1990 (29 kg LBl (LY Y™ 108 B (49 i
Hanng Lamiced arcctind siaminae
[ Clear palpcartaeacs wieh Solograshic fim Al
Puture Conaecian Iwegrad rade | feraie waerprodl CONPRCIONT
et Mausng Mt pacrionsl conmae ssrcua lacking Nages
AU - 1227 (43" - 30" C) Operateg
Tereparmire Pasgec 4" =11 (- W C) Same
AT = 176" P (40" - 80" C) Scorage
Huaman © - 7%, san<ondeaing
[ — tm—u-mu:u--uvm upeqatc_' e

Carnficxion  Cardficion UL/ AR PCC Chus A, CF, C-Tick
= Saly Ervirsemaec Drp 7 Durep /'Wex Locadan, b

* Color temperaturex confarm o somsnal CCTa 2 defieed in ANSI Chromadery Standard CP8I77A @_ c‘ 0
1 Lumen meswremen: comples with E5 LM.7908 cesng procederes.

$ LS50 = SOK lumen mainterarce (when light outpet dropn below 50K of retal cupet) Ambient bk
hnmnmduhh-mbodmhnmwwwmmmcm
hw@hnummh“-ﬂﬁm“ml*mm
Arm-30-08.p2¥ for more evlormation.

ot maa "

Fixtures and Accessories Use hem Number when ordering in North Amenca. ch 0" T I.a I N f?WE,'!CORE
ke Trpe biavr Narter Philpe TINC
1% 005 e 23-000053-04 oI Photometrics
" e 18 @0 e 2300005305 Nosza0ensT 1 & (305 mm) length, 10° x £0° beamn angle
bz baam angle IE (M e 13300005306 Polar Canciels Distrisetion
& (129 ety 533-000053-07 NORINITY ¢: = lemi :‘E%l&:?ﬁﬁ
wian 108-000042-00 Noseaman: -
Laader Catls W% (152w e o 3 & '@ T tmores
@ 108-0000G-01 N0 3 » b e w e
e “ " " - -
tné-w-end 108-000077-00 N0 x| - 5 ; H '3 f; ;
1 L)
wian 1 & Q05 e 108-00007-01 NnowMNs - | - 28 7 p g ogiiing
sEQse 10800000 owImAe e 2T SR ~ Nl
fpe s [e— 108-000340-00 NowI0aNT e =
Isrenance a1 Detance
cx 1% (05 reev) 108-000040-01 Nnowimane e S
SEQSm) 108-000040-00 050001 o T we s
1% (05 reev) 120-000001-00 N0V -] ne ua_ nie
2 69 mep 120-000081-01 030000744 use| e, ane_ s
Glars Duakd use} L0} e dae
Ik M ) 120-000081-00 NORVINIET e | [y Lis e
AR 120-000001-00 Nnoseaoara nee 3 U U
Asdriceal Terminanacs Quanciy W 120-000074-00 MNOI0I%0 AIR(135mM) e
Assriceal Hings Quanciyy 1 120-0000%-00 0302200773 1/ st diesinn B
14 0 1 W2 e NPT (LLS. rade s condal) 104-000004-00 NORVINEN0 Lumera 557
Dus Baubler Pra
PG 7 PG13 (metric tae condu) 1046-000004-01 N0t Fer lux mudtigly fe by 107 Ellcacy eI W
Pridps Color Kinetics
Capyrigre © 2010 - 2012 Plon Sokd- e Lighing Sohsione bnc. A aghts resrved
PHILIPS 3 Burbngton Woods Orive Crwormacars, Chameutic, OF, the OX loga Color Kinesics, the Color Kinesics kogo, Colorlise,
Burfington, Massachusents 01803 USA Caloditos, Colorfiure, ColorGroe, CaiorM, ColoMasch, WV Raach, o¥Y Raach, oW M,
Tel 888 3655742 D tanc, CumrashWhas, ¥, ICaicg KCaior Cove, intelVWhise, VX, Psyec. Oizitin, wnd Towercoms
Tl 617422995 n stter wademad or tnderuris of Phllos Sold-Ste Lighting Schtiong . in
S e Unised St and | o other courssec Al cther trand or product nares are iraseenarks
Fax 617422555 = of har owrere Due »s
www philpacolorknetics.com noveians, ecicasons cay Chargs wkhout natice. DAS000016-01 RO 0712
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E-1
DUAL|LITE .8

FEATURES e
Comearts S
Application [
The LX Series offers bright and even LED EXIT panal #umination with
Green or Red letters and attractive UV stable thermo-plastic housing. Features include AC
or Emergency operation with optional Spectron® self-test/self diagnostic crcuitry. Housing
designad for quick and easy installation with low energy consumption. Damp location listed.
Accepts 120 or 277 VAC input.

Construction

The predsion-molded thermoplastic housing is impact resistant and scratch ressstant,

comosion proof and UL stabilzed 1o resist discoloration. Awvailable in white or black finish. (
Innovative snap-together design. Includes additional face-plate for single or double face

applications. Snap-in directional chevrons. Exit stencil with 8" letters and 34" stroke. Includes

push-in wire connectors for easy installation.

Instaliation

Unversal mounting (ceiling. end, wall) 1o standard 3 2™ or 4" octagon or square elactnical
box by use of easily removed, template configured knockouts. Canopy and universal
mounting plate included. All mounting hardware |s fully concealed.

Ibumination

Exit face dlumination is provided by ensrgy saving. long-ife red or green LED's Exceeds UL
924 requrements for brightness and uniformity. UL isted LED run-tsme of 120 minutes. 10

year LED life.
es
UL 924 Listed (Meets1968 brightness and uniformity requirments)
UL Damp Location Listed
NFPA-70
NFPA-101
US Patent No. D402,316, and D&06,863.
Warranty
Unit and electronscs: 5 years full
ORDERING GUIDE
| | | | | |
| Mocet | | Faces | |LetterColor | |Mousing Finish | | Operation | | SetheDiagnosse |
X U Universal Singley R Red W Whee Blank AC Blank None
Double Face G Green B Bbck E Eng!;’m | Specron® Selilesting /
Self-Diagrostic Bectronics
I Opsoms ]
«2C 2<Ciroait s
«FAP Fre Alarm Panel Interface 34§
=M Flasher Modue 1§
«AF  Audible/Flasher Module '8
«DC Hemote DC Operation
«24K 220-240 VAL, 80Hz Operation
ACCESSORIES (order separately) FEATURES
VRS-3  \Vondadl Ressstant Shickd ) for coe wek Spacsco® si-cagoessc cockt o
FCM-R K Converts AC red letter models 1o emesgency operation () Far e wth AC vk ok
FCM-G Xt Comerts AC letter modeds 10 emergency cpesation ) Qperater st N-vait AC or OC e abwew parwe.
PMLXW 12 %" Pendant it (white) ) for evergency Burination of s e remore §-24 VOC power scusces.
PMLXB 12 %" Pendant Mou Kt (black) 150 ~OC speion oy ar be gecties’ wid -JC o 149 aptioex.
WGLX  Wire Guaed fval 5) AL T s FAP optons way oet e gecfied Kgeter.
ey =
mi
Hubsbwl Lightng. Irc
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| DUALLITE] oot RELIES

Electronics .
Available with AC, emergency and Spactron® P, _—
self-diagnostic/seli-testing electronics option. Emergency and (33 cm)
self-diagnostic models equipped with isolation transformer and

{ully automatic constant current solid-state charger with sealed —_—
maintenance-free nickel-cadmium battery. All components mounted T

Inside housing. Inchudes test switch and AC-on indicator. Transient/
surpe protection, low-voltage disconnect and AC lock -out features

e
included. Battery re-charge within UL time standards. Includes pre- 9"
stripped AC input pigtail leads.UL listed LED run-time of 120 minutes. 23 €M)
Power Consumption
120VAC 2IVAC

Red AC Only Models: 280 walts | 270 watts 17 (4,75 cm)
Green AC Only Modds: 226 wans | 224 walls »

Red Emergency Modeks: 28] watts | 380 watis B i

Green Emergency Models: 350 watts | 350 walts

* Wartage fgures mclude LED lomps, transformer and slecironics power’
mqurements. LED Gmp assembles (fed or green) consume Jess #an 7 watt

Power Factor, Average: .8 (lagging)

Battery Type: Maintenance-fres sealed nickel cadmium battery
AC Input: 120/277VAC, 60 Hz. (all modals)

Operating Temperature Range: 0°C to 40°C (32°F to 104°F)

=3

Hutitmd Lightng, Inc

Dual-Lite * www.dual-fite.com
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- - USHER"
) ) PLATINUM SERIES SEAT LIGHT

with an ;E:HH““ nﬂﬂlﬂnﬁ.
FEATURES
* Compact [ % 1% x %7, hidden light souwts fampanresisant st
mounied LED ghling system

L Dumwmmmmmnmnm
1107 kghting cul=off ‘with no glare intrusive (o pairons vies

+ Saat light s adaptabie for s@adonary or piat anme, hard or fabic
surfaco-rmount

* indiacualy replacoable 2 LED FCE module design operales at
efficient 0.7 2W B LED fctursi and) 1090 (3 LED fedune) 123 DO
LED PCBs pasly snap inio platinum series. modules jor easy and
econoimical maimenance (50,000 hour aerage Fesparn)

* 4B" supar-ax oondult stancard 1o winsway Connaotion B WTH AR LLTATWH T LED SR it

+ Lo with Tholfs patented tao-bone bulnose Star nasing with
relcthe edge 1o stop deinoation 1o maamiz volage dop

FlShiil Pranes - £ LID b SO0 144 T

b, TR e B B 1 DO i i
1 ' L

LED CATA WATIREE (B0 LIFE" J COLOR TEMP
BT PO M ST

P Superhe 1D m_'mln.
e PN, T hEs
B, B, Crear

AD003E hra.
el Flad
- il e O A O S g -

1. LEDs = D35 High Brightness LED PCBs "o

z.nnm-mnhmm ___'_,_,.-f’
FocAhiin Yoo
WhilpAWhinefvhile

Wb viafice\ihibe

3. LEDs por fixtune » & or 9 LEDs {2 or 3 PCEs) por fiduns

Visibla 1 souroa jor siope dolireation whille lluminating and asie
4, Instaliation » Suggesied moundng height abowe floor 10-15° i e
&. Power Supply = Lisied Class 1l 12V DC power supply required

6. Safety = kioats A0 reuiresmants and KEFG (National Fiee
Proteciion Agency) guidines for asie'step llumination and
amaponcy sgness starrands ff mounied undor 127

7. Safety = Moais Lile Safely Code when mounied 12157 abowe Soor

8. Listing = ETL listed for Class Il applications PROFILE OF PLATINUM LED MODIULE
8. Warrmnty » 3 Yoar Yeamanty m @
USHER SEAT LIGHT ORDER SPECIFICATION GUIDE REQUIRED POWER OPTIONAL
Exmple LISL-C-YW¥-08 r— SUPPLY OPTIONS DIMMERS
Rl ELET S Sk LED ST O WOF L PONRH ST O ST a0 A 3 o
0 STH-240-4. 5120 O M1
- = - + F'S-U 0O fT-a8-1-5-120 O st
£ TH801-5-102-0 0 M4
- Cmila FAR = Rl FarciHed =& LED m it = g ]
= L;Tw FI--IH;I. Y1 » Yol b il 80 o 3 LED sk
Low Liaft TR = llow Whibefellos
W = Whiiade o S
MWW = Wb W e

* Pt i s 10 Maular g of kg
o LT &mum;ummﬁu

o widhin

Copwighi D 200 Thel TESETNY - Pgu 1 54
H_ Thak, LLC + 15502 Moshor Avo Tusti, CASIE0 « ph THEEREID 718 £30.3450 + wwaiivollightingcom | sakisSrivilighting.con
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USHER™
PLATINUM SERIES SEAT LIGHT

RECOMMENDED POWER SUPPLIES

PART ¥ PRAPASFY TOTAL SATTAGE § LEETING CAMCMHSIOhS CLECTROMIC DiMKADLD
ARD ANPLRAGE FLCA BRLAKIR oA " OR Ky
SCOOMOART M0 MAGKETHD
a1 301 it e i CERE [ LA R AT Ry A, C
ATrditle =130 7R el e [EREY (- 9 AT LR X T AR L =N
Sl i el i e, (- 9 R UL T AR A,
AT T 7R el e e, (- 9 R UL T AR L =N
DIMMERS
S BCTON | DIMBER TYPE CONTROL | IMNPUT CUTRUT A EMEAKEN | DIMENDONS
SKIMAL VOLTAGE | WOLTAGE LOAD MATIMG
A HelE A Nl g aE Tl 1 AR AN bl HE LR g iy D
B HeriEd A el s i .l T A Y el = o (e oaom
[+ i TRET D g s e O 1 B ey - S gy D
[a] s ] A el s 37T =l I kv = i S ey Dxin
E L ] A el s 37T =l I [ = o (e oaom
* T ooy seeenciory cutpais wiould B i o 8 e,
PRODUCT SPECIFICATION GUIDE
MAX. LEDS PER FEED N— }
| WATTS FER | & OF FINTURES .
TYFE FIKTURE | FER BREANER 2

B LED W TEEA Usker
] 1.08W EE Sanl Light ‘

|
Flasibika csabsbar '.
:I
|II
II
Tamgps,
| prorstchad )
Camet Saa Datall Viers.

. ." Two Tone Wirsway
Zi 9
% N Y

7 N OO
-ﬁ}’f / ’f o -"il # o

- Fagnd of 4 - Copysight i T3 Tl WLET.TH
idl. Thoo, LLC + 95502 Moshar S Tustin, CABITBO = ph TI&SSEIN fo 714 427.0458 + weew Benlighting.com | sales@tivolliphting oom
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covert

e

dimensional data

horizontal base with adjustable light scoop
also available without light scoop

CRACTCASD

(FYTID R

281" min cove wicth
3.25" min cowe depth

Sean Kim | Lighting/Electrical option

Reva and David Logan Center for the Arts | Chicago, IL

FOUCAL PDINT

featuras
Small profile indirect LED luminaire
designed for concealed cove applications.

Adjustable Light Bar and Light Scoop aim
and lock to optimize distribution in any cove
application.

Luminaires are provided with guick cannect
thru—wire harness for ease of installation in
continuous rums.

Continuous runs may be specified in
1" increments.

Covert™ provides pleasing and shadow-free
illumination that highlights architectural
details.

march 014 €

performance

Sorizzrtal have with light wosp
Ighe bar set &t pealtion &

4" lengts, Migh Ostput (LLS)
Delvered lormens: 430%m
Total wptern watts: 53.5W
200981 35"

Prabimia b o twriar & - r——
i it i TEBAE LT
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- lumiraire series —Fooe
Covart - Adjnbable LED Coen Light  FEOL
Erodile —
A C BT LT O e i 0 WLkt 3l e Herima=ial base HE
Horizontal boe wth bght awoop HY
i b e ad et Vortical bane WM
L than 34" oo, 1
Fal Lol iCg e
Low Ostpae LL1
[LAD paigl

Sranclird Owkpt LL2
edinm Owtpr LL3

High Owtpar LLa
color iemperature
000K L3D
300K L3
000K L&D
i Crarancs s circuits —a
CEwE R BTareied Singln Siraul 16
for il sophos ke,
wHiage —
120 vak 110
ITT Vak  2T7
driver
g-10% Bimming L
lied syctem Luron &-Serbn - Ecaodywiem L30
Froprieary lissar LED medule isczperasm premoum LE D on a robs plarizm mounting cV
13 achira tharrrall LE Ow are places io promote & unform - e
sppearance. Availlshiy b= 000K, 300K or 300K wits C#l-a0, 150CM. 010w
drieer . LED ard drivars are replaczahis. nominal luminaire leagth
fpmify in 1" ety AKX
construction 15 b LOK: LLE - 4° min, LL W - IF il
.07 thick exiruded aluminum LE G moduie haunéng. Wilng comparumint st L TE" w0 dach sunl

20 Ga. nizwl driver compartment end culer Eouing.
Optional adjstatin bpht woop af O7* ik ariruded slemizum,

& oot swght: 3. %3ba

]
optic 5
C ot inecun, i retion enasled &y iinear LE B modeies stisided by scruded aoryic =
le=nLight Bar a=d Light Sccop adjmt and lock 1o sim prak candala ssdior shaps
overall dintritartion.

electrical =
§handard 120-2TTY driver iscledes 3-10% analeg dirmmisg Dimmisg rasge H H
100% - L0%. Poser facter > 9. 3
I [r— ey —p———— £l
Extermal miring comparimest proviged with sech ree for poser feed. :'

:

4 it tatal wywiem n

pastpart zaak carculs

lpruﬂh Bghi acaas | Bguibar | lemers aaiin E 5
L1 [] [] [TTH] FT] =15 @ L7 Z3
[ - 1415 JL ] 234 @ L1 i E
Lz [] [ HLE T RS d !

s [ " IR 1.1 L1003 @ 135" Py

L3 [] [] 4230 a7 LALE @ 176 a

[ - W7 ALk Lh1l @ 135" 7

L4 [] [] [5TF) [T LITR @ 175 1

[ " 4ags LN ] 2053 @ 115" ]

- L3 [] W T LILD @ 175 d

- Ml Ak L4G7 @ 138 z

[] 4238 7T} 144 @ 178 =

W [T} " a246 AnE L1330 W 120 3

1 4340 06 L% @ 1087 | :

labeiz ..I

ETL iivaed in scrordance with UL sanders.
lietime and wasranty

LEL wystwrn rafard for %0000 tour. ol 70% lumes swipet (L7068 Baded life and lomn
ot baed on masdimur amskmt iemperaien of 25°C. 5 yoar limibted warmansy.
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RB

OUTLINE AND OUTSHINE.

Trace your designs and define the transition from wall to
ceiling with a glow.

FEATURES MM

* Narrow 3.5" aperture

+ Creates floating ceiling effect without

building a cove

- 7.30"
3 g = r 185.4mm
+ Shadow-free continuous illumination
and pleasant perimeter glow 648"
164.5mm
* 90 degree corners and sliding sleeves ;35mm hﬁ_.l
93. aSmm

for wall-to-wall instaliation
3.50" min / 3.85" max
« A frosted lens with linear rib pattern gL e

obscures LEDs and allows comfortable

viewing at any angle A
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INSTALLATION DETAILS ORDERING

luminaire saries

GRID CEILING

15/16" or H1e" Flat Tee
maln runner required.

DRYWALLFHARD CEILING

Celling mounts below housing,
finlsh by others.

CORMERS

3 miln £ &® max
Inside corner shown.

W Follow @focalpointlight

Sean Kim | Lighting/Electrical option

Trace

shielding
Frosted Acrylic Diffuser

led system
Standard Quitput

colar temperatre
300K
IKO0K

circuits
Single Circuit

voltage
120 Valt
27T Valt

driver
a-10% Dimming

maumting
Grid
Diryacall

factory options

Air Return

Chicage Plenum

Emergency Circuit

Flanged Ends
Capecily whin ends S0 nol B resinase
at a wall)

HLRMLR Fuse

Sliding Slese

Sliding Sleeve Pair

[l &ivi i Lo Fribih il ridtrilal
linights &" o ek, Ex. 128" afaning)

finish
Matte Whitz Housing

luminaire length

Specify lumiraineirow length
in 1" increments

0 s
corner options
S0-degree [nside Carner

2i-degres Outside Carner

FTRL

AC

LL1

L3
L3s

1

120
77

LD1

iF

AK
CP
EC
FL

Fu
55
558

WH

o

FTRL-IC=0
FTRL-0C50

FTRL

AL

LL1

1C

LD1

WH
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TRIPLES-V 18/6

Reva and David Logan Center for the Arts | Chicago, IL

recessed compact fluorescent downlight/twallwasher

FEATURES

TriplesV 18/4 & an efficient &* ap low brigh downlight designed
for use with cne 18.watt triple-lube compact flucrescent lomp of the
d.pin types made by GE, Sylvanio oe Philips. Triples-V 18/4 provides
a shielding angle of 40°

One housing cllows interchosgeable wse of dowelight and walwosh
reflectors, permiting housings to be instolled first and refleciors 1o be
inscdled or changed of any fme.

TriplesV 18/6 uses coe 18-wott lamp providing 1200 lumens [more thos
a 75.watt incandescend, a 10,000heur life, o coler rendering index [CRY)
of B2, and color lemperctures as warm cs 2700°K jecrly duglicating e
color qualities of incandescent.

Reflectors are avaleble in dear, saturd ahuminum i two finshes: Evenlone,
ow standord dear fisish, poriclly diise, ontiinidescent and gently kminows
in cppearonce; ond Easylene, difiuse and bimisous. Addtionally, refleciors
are avedoble in champagne gold, wheat, pewter cad bronze. Wallwash
(1207, cornee wollwesh (2107 end docble wollwash (2x120F) reflectors
are clso ovailoble.

TriplesV 18/8 ieckdes a pair of mousting bors (%" x 27° C channel).
Speciclty boes for wood jois and Ther instalicions are dso avalloble.

APPLICATIONS

Fixtore is suitable for downlighiing or wollwashing in neardy oll cechitecurd
omiteumm, especiclly fhose spoces where noa-directional luminaires are
pr d over reciangu ffers. These include offices, slores, lobbies,
corridors, reskooms ond public arecs.

Fixiorn s ‘@ hmdhbupmmlmmlbo“l&bhnm
ts). Fedore s prewired
? thonw-iocerChuP“onk
BB Soos, suoble for use in o e rod
cailing, cad approved for ten
#12 wire 75°C branch circu

[

==

mnﬁ“dl"&’(lhﬂh“&uuu
cading apening of 7 *Ad” (18| for i Flush Desad

PRODUCT CODE
For comples prodiuy cade, Kat banc st and slect onr isews foe cack followsng bur.

| Basic Unz TRPY 18/4 |
Reflectcr Type
................ no wffix  Corner Wabwash ...........
WM .................... Wellwash............ DWW
120 volt service........... 120 277 volt service ... 277
Reflactor Color cnd Detail Overlap
Flauge
EvenTene Clear VoL
EcsyTone Clear ......ecouveeneee ECOL
pag GOL.
R WHOL
T [ o DR— PFL
Bronze 0L
Crher reflector fimishes ovailoble cn special crder.
Owadap Hoege contiress seflaccr ik, Whise

cuscn Aoz
o ovaloble oo wpecicl crder. Add WY jubine hn-nhm
STrim Fluak cofntion Wi sngaiivs e wuw of o plator sog Acvwcinry (vww Debow |

OPTIONS specitr by addding 10 the Aavk- suir.

pulhrough wiring. & |
of e reflacior cllows cccess
to the bollest and
jenction box.

NOTE: Under concia conditons, tch ot insclictons where ham & o prawars 38

Dimmeble .wire balicst. Not for cutdoer apglication .............. - DM
Emengency bettery padk cperies lamg in event of power culoge.
Fixoure foctprint increases 1o 10 x 17 4% (254 x 444mm). Net
avdkthvd MMM&MW_ ..... -EM

Emn)ﬂduha ﬂ-l‘.:gmgw el

batween e mom ond caling caviey, dgon booed f lowge may
reduced humen ouser.

MODIFICATIONS AVAILABLE
CONC: Furbass saichl for powedis ploce comcrete; odd CONC. as prefix ko
Product Code.
EXP: Eurcpeonaye’ instollfromebelow futue; od £8% o pefi 1o Product Code.
+2°CLO: Fodure satchls for Instclioton in 2% thick celing moenicl, odd +2°0GC

*MAR:: reflacicr st for morine ewironments.

Sean Kim | Lighting/Electrical option

Plaster ring allows use of & 74" OD Trim Flush [T7)
reflecior in sheetrack cailing; 7 2/.° dic hole required ...... TF RING /4
» For combinasions of e Options chove, contact iacory or Edluce Pace Lighing

regrensIive.
» A nadbed usee wicble ke 3450k wivice ik sxallatie oa special cedec Comoct foosory.
¥ Ducoestive sefleccr sings ore seaillatie oa special ceder. Contact factary.

MNPRE

41.50 22% STREET, LICNY 1130) e 7154350000 s 7187E6.8530 wwwapleom
s Frue Laghthng S006 ald
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TRIPLES-V 18/6 (BB

PHOTOMETRIC REPORT
MM o Mo, 44758, Griginal | it Teaking Loberatenien, Inz. [1T1) feal repert fumishad spon seguas.
Luminaire.........ce.c.-.... recessed compoct flucrescent downlight with spun :ﬁ.lmlnum reflecior, semisspecular finish
lamp....... ...l‘hllfu. 'Iﬂ-m:lf h'||:|-u-¢u|:ru compact fucrescend, dapin GE240.2 base, 1200 lumens
Spacing Criteria ... 0 =02, 90%1.
LUMIMAMCE DATA
BALLAST INFORMATION CANDLEPOWER DISTRIBUTIOM (Candaly o
Tislapr IE Eird [ i Anghe Vel
Irpat Vizta 22 FF] Amgis [ pn g | wan Amgle 1F Longinds [AT" Lapinad
Line Comant [&] E A8 o 557 57 T A5 10215 [ LT
Powar Fectar [ =53 ES ] 3 AT7 EE =41 55 EE a
THD %] <10 =10 15 L] E20 &3 &5 a a
Fin. Sicrtng Tamg® [F] o a 5 489 A5E 453 75 a a
R —rr— L# 35 385 354 R =5 a a
s | s | e e
IOMAL LUMEN SUMMARY &5 a o o
Fii ] a L] o
Fona Lamwras % Lamp i Finaas 5 a Q o COLOR MULTIPLIERS
a- 30 438 383 56.5 0 a o o Evmrlans [¥) 55
0. & 41 551 B5.7 o ¥ |EcwyTors [EC) =)
0. &0 ] Sl E 100D
= o
. " ] Sl E 100D — 151 Ll
0120 g an oo Whaat [AH) T2
LR 772 Y] 100.0 Pt [F) -1
EBrcnza [T} 58
COEFFICIEMTS OF UTILIZATION = SOMAL CAVITY METHOD
Effective Floor Covity EEHECICI‘!DI 0
Caabimy Nafhrowmer $9) 0 L] A0 M [
Hiald B fircrance (% F I MooWow M U S0 A g LI ] i
Pz { anary Kans
L] Th T& T4 Té 75 75 F5 75 1. 71 A &5 8 &8 &5 &5 45 &b
1 T3 Tl &9 &7 Tl &9 &8 && &7 &5 &4 &4 E3 42 &2 &l 4l 0w
z &7 &5 42 &0 & &d &F 5% & &0 5B &0 58 57 B8 57 54 55
2 45 &0 57 &4 &3 59 55 54 k2 55 53 5 54 52 55 53 51 0
el 4l B 52 49 el 55 51 4% = 51 4B £x 50 47 E1 4% 47 EE]
5 57 5 4B 45 58 51 47 44 53 46 44 4% & dd 45 45 43 43
& 54 45 ad 41 53 47 4% A1 45 43 &0 45 47 &0 45 42 &40 »
T 51 45 &40 37 500 44 40 37 43 db 37 4% 3% 37 47 3% 37 34
& 48 47 37 34 47 41 37 34 40 37 34 40 3& 34 ¥ 38 34 3
L 44 I 35 I 45 38 35 32 X 34 32 3 34 3z I o4 N 3
10 43 3 32 30 42 34 I 10 35 31 29 35 311 29 4 31 29 o]
RIPLES-V 18/6 WW
WALLWASH INFORMATION
[rr— 6" Fram Wisil; 2 3 Frmn Wy 3 00
{I;: Hariowr i Ll il
[E il [t iy fgis iy Fioew Fiowrer
1 5 5 3 3
2 8 T 5 4
3 13 =z 7 &
d 15 5 10 1¢]
5 13 1z k] I
& 1+] m b ¥
7 L4 £ B g
B T T 4 &
7 & & 5 5

ﬂm_ﬂmmﬁ:m_m_nﬁ-ﬂh
f wenk B faew
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PP

Jab Name: Contact:
(®.. BUCK
Ordering Code: Fixture Type:
Fixture Heads
Chroma Z35 Track Spot
®
&Crocn
Addisonal info:
e =
LD o
oo dam
hown with fleed sroot

Description Technical Spocs
Tr Chwoma 235 is m fully acfustatie, Lockabika, high periomance - 120ME input, SOM0H2
mmmuhmﬂ weteptional thermad p

sant g Fe openation. I utlizes 1he cowerul Xicao® Lumens: 2200m.
XU 200 wwan Tor partoimance s wed a6 partac cotr #om Rbse-4> T L. 00K A00N:
Tl flumipie Mot opion e Dllaes- - SDCM: 2x, 1y, 2 $p MacAdam Eligss
Incustry bast color quality and an gk * Kk 34 209
mugn“mmmm:mmmmuzu * M o/ 50 Kavin

2 shep Micadam elipses. Snge SOwce elmnates sulli-Shadows Causaed by mulli-
ammiter LED spoti. A semota dimening driver is = & low prolle sice car anachesent
wilhin the adagte: for GED wack.

Fated He, bisad on ESNA-UM-S0-2008: 85% of intlal lumens afler 50,000 Ivs
Dimeing capabiity: edecroni lom wvollige (ELV), Reverse Prase

= Track ing: Global Trac Sy GED wack
Like all Chwoma procducts hat use Xoato, 235 canies & 5 YEAR WARRANTY which . Madein 9o USA- P oftha Buy ision with
indudes NO COLORA SHFT. the ARRA. 3 )3
= ETLus Listed 1 UL1574 (suiatle for dry locations onky)
» eETL Usted 10 CSAC222 M0
= 5 yoar keited fiddure wasranty
Ordering Code: = 5 year nO cOl SNl wartinty
example: 350435« wh « 2« m « 53 - geowh
Light S Finish Color Temgeraosre Rafiector Snoot Adaptor Option
350435 LED bk black 2 >80CRI, 270 n flood, 60* s1 fush geobk GEO black
mc  matmechrome 2a 85 CRI, 2700k m  medium, 40° s2 faro geosv  GEO matie siver
wh whic 3 >80 CRI, 3000k s spat, 20° s3 exended geowh GEO white
3a >85CRI, 3000k bd bam doors
9 >80 CRI, 3500k
Sa >85CRI, 3500k
4 >80 CRI, 4000k
4a >55 CRI, 4000k
Do Lighing Syemma, bnc. 15774 Gasewny Ot Toatn, CAGEI0  pTIASSAREE  tT1A2S60 w0353
Sean Kim | Lighting/Electrical option
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A | e PS

Ordering Code: Fixture Typa:

Z15 LED Pendant Cylinder BRUCK
LED3A

.g 4 1020
b ———i
-+ N
- =I E li E
. & " i
5 =2
E - "
-
-
—_—
ERT. o
= . - - -
Bipplicalioe Houkrsy
Thi Z15 Pandant Cyfinder with Chroma technology prosvides enasgy afficient ght using a Maahirud] Giluissiriii Rolming with whils, mala chions, oF blass nsh, Oplisnel
ummmwm:mi-mmmmmuuzm el ks shiada
aluminim and seconds o ds heal sk end G housing.
Iinﬁﬂh“mﬂﬂﬂmﬂlnmwumﬂﬂl Wounliceg
froskbiad glica Shad ngtie. This 215 Pandant Cylirir is lully dinmsabl and oflemed in 4 ser Pelan pairwiind wilh i Calk ngih of 607, Canogy ovar & 5" - £ retakses
mafperalras Tha 3° 715 Pandant Cylndar caras & 5 pear MO COLOR EHIFT AND AXTURE  msiifed (e, Oiptionad Traick ey Gl Teat Sy EED temsh
WARAANTY. and Wik, Hiakl Powis Trad P, afd 2oy Fach.
LED Pailes il :‘LELI-WIIH aa i iy desieptad, lastp kowcrbe, poa Alak
lufisd 430 CRl 85 CRI P o Frit Basadeiuls = B PR
LED: Patonted Cokt Ramet Prosshor, XICATOS peara i 4 n
SOCHE 1 52 WiatAdam Elge, +- 50 Kalvin Tooam 159 A prnlel QA ans HiSaacanzs e pastrmanze.
COT: 700K, 3000k, 35008, o 30006 0 - LitsDiplie § Attuison is
CRE: =80, =05 Optazal anachmants alow bor 1oolbess aoceis 10 LED comporsints and nallesiorn.
LIFE: BS% & S0k hes Dasas on LWA-20 wsling E i o il ioniaiosd willh Tk imbirchanyguals Sqrtics whan parlormancs
5 i e oior shill® wamanty RniEton ad Ryhiing rgunaments ol the wpets change. Opional dust
O s D oniad O SN0l alaflud.
E Elscirical /ILED D
LThmomo = i_mrr-l-lnhun {_Jship LM-79 1200 ae ngast, ORIz, 154, VA Elesissnie 1300 driver. Traiing Edga (ELV}
R ] dimming. ‘Consull lacony lor ofar vollage oplions

Leslngs
ETLisk Lisiadl i LILIS08 {ouslabhs b dry and dasmp ealion)],
UL1STS (ah siilabhs bor diy Bition ohly)

CETL Lt & CEA CER2 and L0
eliata i U LIS, - il I Pl Tonl o Dl Bty Armifein (raraion wilhin
i ARFA.

Ordirieey Codis
Fiolhen this s b Safaiitily spisd haimiuing,

[LEGE T 113« 250 « mc = 30 = M - EeAme

_mw_ e T T

i1k LED bk lack 2 oah CRL IT00k, 1000 N dod, E0° WP & R Canogy
25‘! wilh ghaks e Al e 2a =05 CRL 2700k, M m e, 407 bk ECOMaks btk
il il 5 >80 CAL D00k, 1000im & apol AR ecowy BCOMHaks ok slvad
Ja 485 CAL 3000k, MM vzowl  ECOMHaks whits
9 80 CHL 35008, 1000 Bl b gdbk OED black
Sa 85 CAL 3500k, Mdim i witing guosy GED mans sl
4 a0 CAL S000k, 1000m geowb GED whita
4a 05 CRL S000k, MO Eofshl 2oy Ml dhii
NOTES:
"spaci'y efiscior depres far
250 only
"spaciy plwsw oolor for 253
il oy
w2000 [TSESE———— T T = T3 |
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PR

BRUCK  dtame Cenaee
@kA Facwre Type: Part Number:
CHROMA R Chioma

The Ledra® Chroma R is a recessad 6.5 or 12.4 Watt LED fixture in a 3" aperture. It has a clear

glass lans and can be specilied with 2 20°, 40° or 60° specular reflacior. Standard with specular 2L,
reflecior. Add /DA for diffuse matie reflactor. The Chroma R is IC rated using the 6.5 watt only. It O
fealures a patented Cold remote phosphor single source module which offers industry leading color
consistency with a « /- 50 Kedvin fidure 10 fodure variance. The Cheorna R is offered in MC, BZ and
WHT. For compatitle drivers refer 10 our driver section. bl
Ordering Code
Choose the desired watlage, firish, reflector, and color temperature from the options below. Diffuse
matte reflector optional.
example: 138 -050-mc -5+ 3
Light Source Finish Reflector Color Temperature Reflector Option
BJ 138080* LEDE5W Wbz bronze f flood 80P 2 >80CRI, 2700k DA difuse mane
138088 LED124W  § ch chrome m med &° 3" >80 CRI, 3000k
ot LAY wh white s spot20° 4 >80 CRI, 4000k
osicr teenperatise ooy
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C-1

Mightline B BMN3

= low copper alloy cast Aluminum bady

UL, cUL listed wet label IPE5

axially symmetrical spacular reflector

= avallable in TOW ceramic MH ballast in cenopy
and 1500 ceramic MH ballest in recessed box

| e |

behind the canapy ]T
+ electronic ballast for HID with cold wl
waather start =L
-30C for HID L
s p——

TOW and 1500 double ended ceramic
metal halide have a CRI of 85, 3000k color
temperature and a rated life of 15,000 hours

P e

« clear prismatic tempered glass kens = 1w
HIT-DE-CRI 70 W Highiling B BNY
— o Lewrgs L | g B i ¥
il Jc oo 290
M1 CERAC W OE |Rafa 1i5ea O |7
Highlline B B3
Lerme: |t | e B crocn ¥
[ | [
50 W CERAC b LE| afa 1i5ea o |EE

ZERIES PROD. ID LAMP TYPE WATTAGE ili ] FIRISH GRILL BALLAST LENS OPTIONS
o XX X 1 X X X

@f@@@m@%m

T disignplan 1- MEYER LIGHTING
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C-2

MNighftline A

with wall amn NAZ
= bowe copper alloy cast Aluminum body

UL, cUL listed wet label IPGS

axially symmetrical specular reflector
avallable in compact fluorescant (120277
and caramic metel halide (1200 anly)
electronic ballast for either compact
fluorescent ar HID with cold weather start

I-— o ———y -25F for fluorescent
- i -30C for HID
%_ T 1 « 30W single ended ceramic metal halide
T é:m has a CRI of 81, 2000k color temperature
..""'JE and a rated life of 12,000 hours

= clear prismatic tempered glass lens

Lewrgs Lerngukier | Wiscid B crghi ¥
O ED [coh-220
Tarad il 4 P | Gy 3 sk [ |EH

Lewrgs Lok | Wiscid B crghi ¥
O ED [coh-220
S CERmbAC i | G122 sk i |

¢
i

Lesrrig
Cusad lamg 4 pin TE singhe anded W

ORDERING CHART
SERIES  PRADD. ID LAMP TYPE WATTASE FINISH
X i X XN

OPTIONS
K

GRILL BALLAST LENS
X L i
[SE- 13 TEW CLIAD A PN TY00E E34008 1 SURE. WT. TE-TEXT BLACE | B WOWE

5= 13 TEW CLsh 4 MM J000% E3c| 0 COHDUIT ENTRES | EW- EUIRG WHITE

£ 130277 W ELECTY T- CLEAR PATTERNED TEWP. &
3 120 ELELT.
|S8- 13 TEW CLsD 4 MM 35000 &340 10- WBATIE ELVER

S5 13 16 DUAD 4 FIH 41008 3400 S CLET O WOTE: FULDIRESCENT IS ALWRYS LG,
TE- 2nd TG CERAARC A CRI &1 G2 HID 15 ALWAYS D, OM THS AXTURE
HIE IS AVAILRELE 1M 1208 DHLY

clesignplan

ol bl
casignplan :‘I‘"" MEYER LIGHTING 4
.
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LED Steplites
L500 Series

CDLE

w1
cucencmuq.m
Tel.  (626) 443-2473

3.) 16 GA. STEEL CHANNEL - FTD. WHITE

4.) ELECTRONIC LED DRIVER t

5.) i/4" FLASHED OFAL TEMFERED GLASS §
OR CLEAR FROSTED TEMFERED GLASS I_

6.) OUTFUT YOLTAGE = 12vDC

www.colelighting.com
CATALOG NUMBER
LED L503 /5w 3000K
L506 3.0w 3000 !_I=t —g % ""‘"ﬁ
L509 5w 3000k REYLE
L512 60w 3000%K L = X T oo
454" 175410 84" 1 D B4
DESCRIPTION: s s ot i
1) FACEFLATE =11 GA. #4 SATIN
STAINLESS STEEL

2) HOUSING = 16 GA. STAINLESS STEEL A T e T

..........................................................................

7.) INFUT VOLTAGE = 120V / 277V

8.) SUITABLE FOR CONCRETE FOUR
8.) SUITABLE FOR WET LOCATION

LOW PROFILE LED STEPLITE

LED / 3000K / Flashed Opal Diffuser

Ixzoos-ssmce
coLe
LIGHTING SINCE 1911

° K2908-SERIES
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-' __Llassen Series® CB

The Lassen Series™ is designed for
use with the PAR30 50 watt or 75 watt
halogen lamp. The combination of the
fully-sealed Lassen Series and the
120V PAR30 halogen lamp makes
a very economical outdoor lighting
instrument. No compromises in quality
are taken in its construction, however.
The Lassen Series is an all aluminum
construction design and is finished in
your choice of one of eight polyester
powder coat finishes. The Lassen Series
includes our ACV™ (Pat. Pend.) Valve
System and our 360HD™ Mounting
System (Pat. Pend.) as standard features.

* 360HD™ (Pat. Pend.) Mounting Systern allows vertical % horizontal
and rotatonad Aming with posive ‘aim-andslock technology’,
provides integral wireway. See page 33.

* Medium base lamp holder with 250° C, 18 ga., wire leads.

@ 2 @ usted with PAR30 lamps to 75 watts.

+ For use with 120V, no transfommer required.

CATALOG NUMBER LOGIC

T'T'“""“"""’

H

0 - By others
50 - B0 PARIDLHNSP50W). 9° N. Spat
51 - 50 PARJOLHSFIE50W), 16° Spot
52 - 80 PARJOLMFLIO(SOW), 30° Flood
53 - 50 PARIOLHWFLA0(SOW), 40" W. Flood

54 - 75 PAR 75W}. 9° N. Spot
55 - 75 mmouwsmarswn. 16° Spot
“-BﬂRMDHFBOgSM 30" Floca
57 - 75 PARIOLHMWFLADTSW), 40° W. Flood

'F%

[— VER

Lens Type
9 -Clear {Standard), 10 - Spread. 13- Rectilngar

Shielding
11 - Honeyoomi Batle

Y90 Cruah
B-K LIGHTING Fa&
20
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LASSEN™ SERIES FLOODLIGHT

T
CATALDG
PRUBEE R
SOURCE:
CATALOG NUMBER LOGIC naTES:
e L1 L1 L L1 L
Examiple: LA B oE - SAP - 9 B n - c
Seories
L& - Luusn Serien™ Flocclighi
Lamp Type
408 - JSPARIDLAGSFIO {39, 107 Som
09 - JGPAFIDLAYRFLIS 5, 15 Karrme Plood

4m
41z
413

BOPAFIDLFGWILIS (B0, 25 Farros Flood

410 - JOPAFODLRGAT LI (AN, 507 Wide Flood
- BOPAFODLRGAT LED (P, 507 Wice Flood

Finish
Standard Finnh Prarrassrs Firanh
Poradar Cam Caks damin ikl A sraces i Poacer L Camds hioovadn G ands Pl ok e Granas
oo EZF [ . AL R T W O O bow GOf e Desie Sandcrs
Bk L Bl AW s Wihine A Cam SIS TN ML G
i (ke WHF W A s D HUD  Hures S TiF  Tewaaed Fae
AAETErAET: LA — [ HId s Do Sunadecrs WP Weadeird Lazas
‘Wnds - WER B ot Paias oot WP sl s Fosdsr W Weateed pan
Al oot s kAL Faaddi
CAF  Cimar dradioed Savdi BEP O Coppes s L piper
Lens Type
¥ - Claar [Starcad 10 - SoemadLera® 13 - Fecrlinesr Lam®
Shielding
11 - Horsycomb Esffie”
Cap Style
& - 45 B -9 i -~ Flush O - 45 withour Weap Hole E - §0F without Weap Fols
b driehd el S D!
LAMP DATA
Ritad T it Bl By [BiadiTi
B M. L Wiatls Dir ipthan Lile af o e Angle Typé
40 = FFARSOLNIHER 10 1,500 £, 100 0 Sl
AiEk = AP AR MHMFLIS 1500 1, il =* Farsow Flood
41 = OPARSHLAHNALSD 1500 B S0 ‘Wiiks Flaod
411 ) BOPARSOLNHIE 10 1500 12,200 T3 St
413 & BOPARSNLMHMFLIS 1500 3,500 L Mo Fliaad
413 & EONPARSHLAHNALSD 1,500 i Sir Witk Flaod

404 Brichoyand Dviv + ldackea, ©4 23838 - US4 CRAMNG HUMBER
SERLAIE SI00

S5 A0 5600 - FAL

B-K LIGHTING e P S e 220-14 | SUB-1133-08
—— DoMTARS u-m.‘:'mmmn-ﬂnﬂr:—lu:'mmmlmm DML oam R E- RN | __ g
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ELECTRICAL APPENDIX

NEMA Premium efficient transformers
General purpose, K-Factor, Harmonic mitigating

Reduces energy consumption,
resulting in decreased operating
costs and lower harmful emissions

srnily of N " off ) , Like NEMATP-1 efficent transformers, the recogneed efficiency
= . of NEMA Premium efficient transformers is measured at 75°C and
30 percent less _'o’“’ e 5 with a linear load of 35 percent of full load rating. The table below
-1 el « odel £ te : shows the difference batween the various transformer efMiciency
levels that have bacome common aver the past few years,

L ETL ~lype dist L > € ee Low voltage dry-type distribution transformer efficiency
T ling | r=lo JEMA levels for three-phase transformers

reduces energy consumption NEMA
z NEMATP-1 Premium NEMA
resulting in lower operating costs while reducing losses (at  losses (at  Promium
NEMA 35% load 35% load improve-
harmful emissions. Ea e C | NEMATP.1 Premium and 75°C) and 75°C) ment in
KVA  effici efficiency [y ) losses
150 97.0% 97.20% 1624 1126 n7%
300 S75% 9825% 26882 187.0 05%
50 GI% 28.39% s w7 05%
750 S80% H850% S3B.7 g 04%
1125 982% 8.74% m7 5025 4%
1500 983% WE1% s 8322 DA%
250 S85% 656% 11992 56 03%
000 S8E% L02% 1490.9 10392 03%
000 S87% 209% 23050 16071 0N3%

For additional information on NEMAS Prermeum eflicency
transformers program, visit NEMA, at:

VY VL (1) J red/pw

are desgned, manufactured and tested per applicable standards,

including UL® 1661, NEMA ST20, NEMA TP-1, DOE 10 CFR
4 . Part 431 and the NEMA Premium efficency transformers program.
= The results of all industry-standard production tests are electronically
ST cinace Whrlwid stored S0 the results can be retrieved at a later date. Along
FPawening Business Worldwide with other data, Eaton slso records the no-load losses of every

transformer that & shipped.
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Eaton's NEMA Premium product family

Eaton's NEMA Premium efficiency transformers are manufactured in an ANSI 61 gray polyester
powdercoat-painted NEMA Type 2 enclosure, which is easily converted 1o NEMA 3R when fitted

with a weathershield ka.
General purpose
« Three-phase 15-500 kVA
= Aluminum wi

{copper optional)

« 220°C insulstion system
and 180°C rise {115°C or
80°C rise optional)

« 200°C nsulation system

and 130°C rise {115°C or
80°C optional)

K-Fector
« Three-phase 15-300 kVA
« K4, K-9 or K-13 ratings

« Aluminum windings
{copper opticnal)

« 220°C insulation system
and 180°C rise {116°C or
80°C rise optional)

« Single electrostatic shiekd

Reva and David Logan Center for the Arts | Chicago, IL

Additional factory-
installed options

« Surge protective device
nstaliad on primary or
1 , sacondary (120 kA or 160 kA)
Harmonic mitigating
« Infrared viewi indow
- Thvee-phase 15-300 kVA e
- 07, -156°, h:':ﬁ"’ 30° « Stainkess steal enclosure
phase § {grade 304 or 316)
» Aluminum windings . Core-col
{copper optonal) o oo
« CE mark

« 220°C insulstion system
and 180°C rise {115°C or
80°C rise optional)

Custom paint cokrs

between primary and
secondary windng

« 200 percent rated neutral

Catalog number configuration— product selection

« Single electrostatce shiekd
between primary and
secondary windng

+ 200 percent rated neutral

V 48 M 28T 75 N3
1% T HE
V = 073 (theee-phase ventilated)
X = Harmenic mitigasng Temp rese 15 =15
(throe-phase ventilatad| 25 =20 D= 2at +25%, 22t-25% X2
’ o 72-200 Ewlatef%, 1 m5% 18 = 150Y/170 W= Z2-0
: 2X.220 Ge2atA% 28 - 2087120 B W
W - KTed (theoe-phase ventilated) | 1230730 | |mo2are2sw cat2sn| [28-28 w-0 | [x-0
8 « K14 {three-phase ventilated) 24200 N = Noae 25 = 220 deka =T Is__-0
N - KT-13 (Sroe-phase venthated) | {27 .27 | |Roatest, 2ot 5% 3 - 22012 m.100 | |AF-©
G-ﬂ-amm-ohmv-_dnd 38280 26 = 220 dekay1 10 midtap 12-1128 m-0
J = K1-30 [three-ghase vendlated) | |3q . 4 22 = 240 dekay120 midtap w19 | |SR=0
42« 416 64 = 240128 e CE-D
M .40 24 = 240 deka [0 T=
45 -4 27 =201 5 - 5900 E-0
48 - 420 38 = 320 deka N NON -
57 =575 37 = 380Y/220 POS =0
60 - 500 34 - S00Y 221 -
51 = 316Y/240 ™R=
35 - J40Y/2% B-0
62 = 350Y/266 -0
47 - sz0v 207 $6-D
48 - 320 deka R-D
60 = 600 deka B3
61 = GI0Y/346 He@
N3
+ Coppar wisdings. © Confiad s report of Sundasd paducton C 15" phaso-shi® Jesad with HMTsL
© Gtade 304 wairkess sieal ccken :;""”""‘“""-" P phoseshi% fesad with HMTSL
(doas ros imply @ NEMA &X satingL Sippad.
: N & CSL3 D(E 200 eaasgy-atficiont
© Ozentype core and cod assambly. :“ o © Easy inatall base.
+ Torally sectasad non-wnvilaed @ CE mtd. stainkss stosd caclossre
0S3 o D3 Thermal indSeanar ambaddad in cantar col °:'::5_,,a::',m
© S0E R St "TT” indicas two thermal indicrors
Low soend design. LS4T indicates low s oo # e Contact Jocal Exton ankex offce o
°n-uunaq;|smuuu © NEWATF.) afficiost. L S A Yoy . Gl cdredicaiona oae ahihves Lhan Skl
oe O phase-shit jusad wih HMTSL © Intagral S4nch invracad viowing window ::-n.m.mmaa:
© Fusgas-pest. © 415" phase-shitt fssad with HMTs). @ MEMA Prawihan aifciancy. czrmevnairs may rot te vk
Eaton Corporation
Becrics Secior
111 Superior Avm.
Clevelang, OH 44134
Unined Sanex
BIT-ETNCASE (57T1-06-2273)
Estoncom Az # parvver 1w NEMA Frovraam panaiorma
Frogran, Eaton Saa eterreeeg S tha
© 2012 Eston Corporanon Froduct meets the NEMA fremum eficercy Eston = 3 segatered Tadermerk
E AT.N ‘.mﬁ?ﬁ o anessy ath of Eaon Corpotston.
Perred in
- Putdcation No. PADGOAONE / BC-118 NEASA Prarreom o o tademert of the Neronel Al other traciemarks ave property
Frwang Business Warkdwde Dacmmber 2012 Sacrical Maru of their respecive oW,
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4514 Ealon Project Calculaior

E-T-N

Poswening Busingss Wonldwade

Your estimated energy savings*

Sawve by replacing your exsting Non NEMA-TP1 transformer with a NEMA-TP1 or NEMA Premium® high
efficiency transformer from Eaton.

Total Loss Per Year (Based on Commercial Building Loading Profile)

MNon NEMA
Selected BOM NEMATP NEMA-TP1 Premium
QtyKVA  Mat'l Type Total Loss Total Loss Total Loss
H_
3 30 Copper o . |10.15 MWH |583 MWH |354 MWH
6 45 Copper N . | 2410 MwWH |1484 MWH |868 MWH
Rated
5 75 Copper . | 3068 MWH |1915 MWH | 1257 MWH
Rated
2 1125 Copper = . | 1578 MwH |957 MWH |598  MWH
Rated
2 150 Copper ;;md, 1224 MWH | 1287 MWH |819 MWH
2 225 Copper ;;'te g | 2796 MWH | 1634 MWH | 1168 MWH
I{_
1 300 Copper o . |762 MWH |1085 MWH |749 MWH
1 500 Copper :;:'ted, 2582 MWH | 1831 MWH | 1068 MWH
Total Energy Lost by 15435 MW 107.76 MW 68.80 MW
Transformers
Energy Lost to Heat 526.66 MBTU | 367.70 MBTU | 23475 MBTU

Energy Life Cycle Costs (Based on Electricity Rate of $0.1057/KWH)

Per Year 16,314 11,390 7271
Owver 1 Year and 2.5% Inflation 16,313 11,389 7.270
e asion oomfiransiormencalclndes pholines s 13
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514 Ealon Project Calculalor

Owver 1 Year and 1% Inflation

Savings Comparison:

Energy Cost Savings Per Year

Energy Cost Savings Over 1 Year with 2.5%
Inflation

Energy Cost Savings Over 1 Year with 1%
Irflation

Reduction in Power Lost by Transformers Per
Year

HVAC Savings Per Year™

Savings Comparison:

Energy Cost Savings Per Year

Energy Cost Savings Over 1 Year with 2.5%
Irflation

Energy Cost Savings Over 1 Year with 1%
Inflation

Reduction in Power Lost by Transformers Per
Year

HVALC Savings Per Year™

Savings Comparison:

Energy Cost Savings Per Year

Energy Cost Savings Over 1 Year with 2.5%
Inflation

Energy Cost S5avings Over 1 Year with 1%
Inflation

Reduction in Power Lost by Transformers Per
Year

HVAC Savings Per Year™

*Energy sevngs are estimates. Your actusl energy savings may vary depending on your specific situation. Thiz calculator (s nat intended

s sxvion.comfransiommercalcindes pholinesults
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#15,314

NEMA-TP1 vs.

MEMA Premium vs.

NEMA Premium vs.

#1 1,390

Non NEMA-TP1

‘3?,2?1

$4,924

$4,924
$4,924

45.59 MW

23.29 MBTU

NEMA-TP1
$4,119

$4,119
$4,119

38.96 MW

19.48 MBTU

Non NEMA-TP1
$9,043

$9,043
$9,043

85.55 MW

4278 MBTU
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&aN4 Ealon Project Calculalor

fiy prondole progiict, enginsering, o elecirical adWoe or warranties. Eafon does not guaranies te accuracy of this calcwlator with regard o
your inaiWdus! circumsiances.

=50% of KW used.
Typlcal values are 35%-50% (fe. for avery 100 KW of losges, 35-50 KW of HVAC s requived fo eiiminate the adoifional heat)

Learn more

e Eaton NEMA Premium hiah eficiency fransf

* Falon Harmonic mitigating transformers (HMT)

© 2013 Eaton Corporation All Rights Reserved
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MECHANICAL APPENDIX

Vision Glazings

‘qu
Starphn*e'

Atra-Clear Glass
By PPG

Vision Glazings

Starphire® Ultra-Clear Glass by PPG
provides commercial designers with a new
and unprecedented option for all their
vision glass applications. For entire
building facades or retail showroom
windows, to maximize light transmission
and bring an uncommon brightness and
clarity to the interior, no commercially
available glazing product comes close to
the pristine personality of Starphire glass.

Starphire vision glass is
clearly remarkable:
* Maximum transparency — 5% higher

Visible Light Transmittance than ordinary

clear glass (in a 1-inch IG unit)
* High fidelity color transmission —
undistorted view of exterior

* New level of visual brightness and clarity

* Jewel-like brilliance and character
* Easily fabricated to required
specifications

For vision glazings in which enhanced
energy performance is required, Starphire
glass can be combined with solar control,
low-e coatings to satisfy energy
requirements while maintaining the
unique ultra-clear visual character of

Starphire glass.

Starphire glass is available in thicknesses
from 2.5 mm to 19 mm and is stocked
regionally to assure consistent supply

reliability. For Starphire glass samples or a

list of distributors, contact our Solutions
Hotline at 1-888-PPG-IDEA, or visit
www.ppgstarphire.com.

All PPG architectural glass is Cradle to
Cradle Certified™

PPG IdeaScape<® Integrated products, people and

services to inspire your design and color vision.

© 2013 W0 st inc. Al rights reserved. Alleetics, Anants, Anriis, Sraylite, MeaScapes, Gorees of
Colox, Gpitiue, Pacilica, Solerdan, Soludhe, Salardeanse, Salsrconl, Salergray, Sches, Soleris, Sterptwe,
Sungale, Vafscao! B PG koo and B NS Catfiod Fatvitaior Netwark 354 T 10 Cartled Pograrss sre
regalred ladevads of PG baoties (Mo, e Gradie i Cradie Cerfifed & & caticalion rurk Sooroed ¥y q e

e Crae i Crade Moducts ivoslion kel

Printed in USA
7073 0713 5M
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Ultra-Clear Glass

Jl
BiE=s —t
-~
Tobyo Kasad Rinkai Park View Tl wlrra-clear craceer of Stavpliive glass s exeriplified in
Visizers Cemter thhis Takyo vinizor center projecs. The diffevence bevween the
Cluba Prefecrure, Japan unplazed lower-ievel bveezeway and tie Starpbive slhazed

(Cameplese progect desuils on oy web sise)  areas is woarly impercepeille. Contrast thas ta the green
appearance of the plas bhand rads winich are glazed wich
conpensianal clear glasc

Alcoa Corporate Canter Starplive glas was tve chrosce of bech ewner and arclizecr

Pisesboergh, PA ra brisgy the briglenes and color fidelity of the antdaors inte

(Camepiere project detass au our wob sre)  this maawificens new structure. For energy efficiescy,
Starphire plas is combined wirh a sdlav contvol, low-¢
couring 1o clad she entsre exzerior facade.

> EEs ldeaSeapes

Glass » Coatings « Paint

PPG Industries, Inc.  Glass Business & Discovery Center 400 Guys Run Road  Cheswick, PA 15024  1-888-PPG-IDEA  www.ppgldeascapes.com
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—

QS /deaseapes.

Glass » Coatings « Paint

Frocuct Delal Sheet:

Reva and David Logan Center for the Arts | Chicago, IL

. 13.52mm Laminate: Gmm Solarban® 250 (2) on Optiblue® - 0.060" PVB - 6mm Solarblued

Solrblue® tmed glass delwens a kght blue sppearancs,

e il
= = Solarban® 50 glass is a steal blusiray tnked MSY D solar control bw - glass in w hich the
a4 > enating srd Dptblue® glss subeirate are uriguely uned ooether Lo provide axcelent soke
=] - conirol and glare reduction.
=]
Opibhied tintad glass B spacilically desioned as & subsirata for Solkrtand® 250 glass, bt can
also be usad inan insulsting glss unitin conpunction with anather PPG coaled or nted glss,
Dwidoor Lite: Brm Solarband 250 {2} an Dptblue® - 0.0607 PYB - Gmm Solarh s
Holu: Ba awase that |aminated glazing constnct ons may have intreased optical distontion andior
SEmin indeanca Mo dackad mulliple individual layesapadally when tha o ass]ias an real
Surlace | tmated. [0 addifion Eanamited and rellecsse color Sillamncas can Goor when A [ow-e of refladive
calng ia [ecatad adjacant by thi interayer mataal. & coaling Lacimeg AN Aispads i an |3 unit
fMay e A difesnl calor Pan the sna canling 0 A |aminate.
- 6mm Solarban® z50 (2) on
Optiblua® - 0.060" PVE - Gmm
Solarblue® , 13,53mm
Thermal Gass Specifications
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Cutdaor Appearance: Lighl blua
Maonclithic Construction: 13.52mm Laminate: &mm Solarban® 250 (2) cn Optinhe® - 0.050° PYE - émm Solrblues

Tra rasults raprasent Canter-ol-Glass performance dals based on NFRC 100 Brvironmentsl Design Condiliors ullizing the LBRL Window 6.3 s0ltw ara program, Performande data i
based on representaive samples of factory production. Actual vakes may vary slighly due 1o varations in the production process. This data is o be used far comparson purposes

and Bhould not be considanad & contract. 1 s tha recipents raapansiodly o ansure the manulachaabiity of the above glazing conligurations as wal 85 evalaiing appropriste design
considerations such as wind and snow load aralysis, thesml siress analysis, and local buildng code complancs. PPG recommeands that a ful size mock-up be review ed under the
spaciic jpb-sile condiions and ratain the mock-up 55 a hasis of accaplabla product.
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Ghiss colos eprsanted ane appRosmate.

While FPG has masde & good faith effort to verddy the reliabilicy of this computer based tool, & may contain unknown programiming errors Ehat may result bnincormect resdis. The user B sncowaged
o ke godd Ldgeent and regart any questionabk miuls © PPG Br evaluation. Thi agplcability and subsaguent rasdts of analsis padomad by s tool wil be compromised if T uwser fils @
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Froduct Datai Sheet

Smm Starphire® - 0.060" PYE - 5mm Solarban® 60 (4) on Clear + 12 " (12.7 mm) Argon + 5mm Solarban® 60 (4) on
Clear + 142 * (12,7 mm} Argan + Smm Claar

r—drgon, 12" (1.7 mm)

—argon, LA {157 mm)

.

- i Sclarban® 60 glase s o mid-range MEVD sk control kew 2 glesa, Though B coaling &
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o w drocdy on most FPG tinked glasses in an insdating ghss unil.
= =
= - Snarphire® Lfra-Clear glass & a uniqua jow -inon glass, the clhansst Teal glass aeljahl,
o delvering high bght trarsmitlance and true-oolor fidekty.
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| “a 5m Claar, Smm trsted. In addion tmnesitagd and slacies coloe difamnias can acour whan 8 koea or milestim
| HEAr.Smn Coating: Solarband taating is Iocalod adhacent bo the injedayes material. & ooating Iacing an simpocs in 0 1G unit
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Ouidoar Appearancs:

Insulating Uit Comstruction: Smm Stamphire® - (0600 PYE - Smm Solarben® 60 (4} on Clear + 1027 (12,7 rm) Argon + Sen Solarban® 60 (4] an Clear 4 172" (127 mmj Argan +
e Claar
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Ik o reprasantalied sampl of Tactery producion, Akl values meay wary slighlly dus o esrations i the preduction procsss, This data i o B uaed Tor COMDanson pureass
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oonsiderations such as wind and snow load analysis, thermal siress analysis, and lbcal building code compllance. PPG necommends thal a ful sice mock-up be review ed under the
specilic jobrsie condiions and retan the mock-up 25 a bass of acceplable product.
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