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ARCHITECTURE

Prince Frederick Hall is a new building
located on the University of Maryland campus.
The building programming provisions space

for academic rooms on the ground and first
floors of the building. Part of the first floor and
all of the second through seventh floors are used
for dormitory rooms. A combination of single,
double occupant,and suites provide housing for
a little over 450 students.

Red brick dominates the most surface area of
the building and is is laid in a traditional running
bond pattern. The first floor of the building is
wrapped in a limestone-colored, special finish
masonry unit. Metal is also used on the facade;
it is used primarily to accent the curtain walls.
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LIGHTING & ELECTRICAL

daylighting: Provided to spaces through numerous
glazed openings. The lobby and social areas feature
large, glass curtain walls. Classrooms are equiped with
blackout shades.

lighting: Interior lighting is mostly fluorescent.
Many troffers and recessed downlights are applied
throughout the building. Exterior lighting is LED.

electrical: Power feeds into the building from the
north side. Two 3000 kVA transformers, outside the
building, provide 480/277V to the main electrical room.
Power is transformed to 208Y-120V for all receptacles

MECHANICAL

air distribution: Six air handling units and two roof
top units circulate air throughout the building.

central systems: Prince Frederick Hall is connected
to the campus’ central steam distribution system.

academic spaces: Variable air volume (VAV) boxes
are located throughout the ground and first floors.
Separate heating and cooling coils provide extra
control to individual spaces.

dormitory spaces: Each dormitory room is equipped
with its own fan coil unit (FCU) that connects to the
building’s chilled water and hot water systems.

STRUCTURAL

foundation: Concrete columns carry the load of the
building below grade to footings.

superstructure: The structure of the building

is mostly steel-reinforced concrete. Typical 18x30
columns carry 8” concrete decks. Cantelievers on the
2nd floor are supported by post-tensioned concrete
beams.

lateral system: Shear walls around stairwells and
elevator cores resist lateral loads.

trellis: Located at the north and south entrances,
this feature of the building is constructed mainly of
hollow steel sections.

http://www.engr.psu.edu/ae/thesis/portfolios/2014/slm5413/index.html |

http://www.slmiller.net |



Executive Summary

The following studies pertain to Prince Frederick Hall, a new LEED Gold building for The
University of Maryland. A major focus of this project is to promote sustainability for the
campus. Programming for the building provisions space for academic rooms on the ground
and first floors where the second through seventh floors, along with part of the first floor,
are used for student housing. This thesis consists of four main studies: lighting, electrical,
architectural, and mechanical. Both lighting and electrical are depth studies. The two
breadths are integrated with these lighting and electrical studies for a cohesive report.

The first depth study conducted on this building is alighting redesign for four spaces. To
fully represent the gradient of public and private spaces, the four that were selected are: the
entry plaza, the lobby, a seminar room, and a typical dormitory suite. Despite this variation
in function, the binding factor between these spacesisthe need for each to provide an
effective learning environment for its occupants. Therefore, the concept used for the
lighting design is discovery, where thisisutilized in a unique way for each of the four spaces.
To promote the LEED aspect of Prince Frederick Hall, part of the lighting studies involved
more strictly adhering to I[IES recommendations to ensure maximum reduction of the
lighting power density within each space. The power used by the existing lighting systems
in these four spaceswas 22,100 watts. After optimizing the lighting, thiswasreduced to
10,700 watts in the redesign, for a successful power reduction of 51%.

Three electrical studies comprised the second depth study. In the first of these, the effects
of the lighting design changes were determined for the lighting branch circuits. By
reducing the power usage by lighting, a few circuits were able to be converted into spares.
However, the lighting changes were dispersed over enough circuits that they did not affect
any major changesto the electrical system. The main portion of this electrical depth was
used to determine that savings could be created by switching to a distributed transformer
system, in place of the existing centralized transformers. RSMeans data was used to
compare the materials cost difference for equipment and wiring. By using several smaller
transformers, instead of two large ones, and reducing the necessary wire sizes, the materials
cost savings is approximately $71,000. Finally, a seven-level short circuit calculation was
conducted to check the available fault current at critical points along this redesigned
dormitory riser.

Toreinforce the LEED goal for Prince Frederick Hall, the two breadth studies are focused on
increasing sustainability. Architectural features have been applied to provide passive solar
shading; thisreducesthe requirements on the mechanical system by a net 83,500 BT Us per
year. To accomplish this, shading was applied to the most typical dormitory room at each
orientation ofthe building. A different shading system was used at each orientation to
maximize the unshaded area of each window in the winter and minimize the unshaded area
of each window in the summer. This highly visible architectural system was then integrated
into the facade. Thisisa practical addition to the building in that it provides mechanical
system savings, but it also very visibly communicates the sustainable goals of Prince
Frederick Hall and for The University of Maryland.
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Introduction
Prince Frederick Hall is a new building located on The University of Maryland’s campus, in
College Park, Maryland. This sustainable addition to
campusistargeting a LEED Gold certification. Some
sustainable features of the building include: bike
racks, recycling on every floor, efficient plumbing and
mechanical equipment, and sustainable construction
practices.

college park, MD

This building is comprised of 7 stories and is located on the southwest side of the campus, as
shown on the campus map below. The primary function of the building is for housing for
students of the University of Maryland.
| Housing for 464 studentsis provided by a
combination of dormitory suites,
double-occupancy bedrooms,
single-occupancy bedrooms, and staff
apartments. Building residents have access to
amenities such as: study spaces, social
lounges, laundry rooms on every floor, and
air conditioning. Several classrooms are also
located throughout the building: 3on the
first floor, and 2 on the lower floor. The lower
floors, however, are primarily used for
administrative offices and mechanical space.

Below is an exterior rendering, from the
architect, of the South facade. This
demonstratesthe architectural form of the
building. Materials have been selected to
coordinate with nearby buildings, where the georgian red brick is the standard used
throughout campus. Surfaces of brick and glass curtain walls are mixed to create visual
interest across the facade and give the building a hint of modern design.
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rendering of South facade (WDG Architecture)



sarah miller | prince frederick hall | introduction

The building can be broken into the following categories: academic which includes
classrooms and the main lobby, spaces are the dormitory rooms that make up
most of the upper floors, administrative offices are located in the basement, and other
spaces such as mechanical rooms and elevators.

South Facade

1st Floor

2nd - 7th Floors
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Building Statistics

GENERAL DATA

building name: Prince Frederick Hall
location & site: University of Maryland
occupancy & function: University Housing
size: 185,522 GSF

number of stories: 7 floors + ground floor
construction dates: May 2012-August 2014
project cost: $66.8 million

delivery method: design-build

PROJECT TEAM

owner: University of Maryland

architect: WDG Architecture, PLLC

general contractor: Clark Construction
structural engineer: Cagley & Associate, Inc.
mep & fire protection: WFT Engineering, Inc.
civil engineer: Site Resources Inc.

landscape architect: Parker Rodriguez Inc.

Sustainability Features

Featuresof the building include:

heating and cooling systems designed to perform 22% better than baseline
performance

bike locker on ground floor & additional bike racks for visitors

recycling facilities located on each floor

water-efficient plumbing fixtures save more than 30% over conventional fixtures
energy-efficient windows, occupancy sensor lighting controls, and elevators with
regenerative braking

recycled content is around 10% overall of the building cost

10% of building materials and fixtures from within 500 miles of project site

use of low-emitting materials that off-gas fewer harmful compounds

more than 75% of all construction debris will be diverted from landfills and processed
by recyclers for use in other future construction projectsin the region
construction site surrounded by fencing to prevent erosion and storm water runoff
into local storm drains
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Engineering Systems
The following a summary of the existing conditions within the building. Thisisto give a
briefunderstanding of building systems, construction methods, and design concepts.

STRUCTURAL

substructure: Concrete columns carry the load of the building below grade to
footings.

superstructure: The structure of the building is mostly steel-reinforced concrete.
Typical 18x30 columns carry 8" concrete decks. Cantilevers on the 2nd floor are
supported by post-tensioned concrete beams.

lateral system: Shear walls around stairwells and elevator coresresist lateral loads.

MECHANICAL

Prince Frederick Hall is connected to the campus' central steam distribution system.
Six air handling units and two roof top units circulate air throughout the building. Air
flow isregulated locally by VAV boxes, and separate heating and cooling coils provide
extra control to individual spaces.

ELECTRICAL & LIGHTING

Medium voltage is provided to the building from the university’s grid. Two 3000 kVA
transformers, outside the building, provide 480/277V to the main electrical room for
mechanical loads and outdoor lighting. Power is transformed to 208Y-120V for
receptaclesand interior lighting. Interior lighting is mostly fluorescent. Many
troffersand recessed downlights are applied throughout the building. Exterior
lighting is LED.

CONSTRUCTION

The general contractor on this project is Clark Construction. The building began
construction in May of 2012 and is projected to finish in August of 2014. The cost of
Prince Frederick Hall is approximately $360/SF.

FIRE PROTECTION

The main FACPislocated on the first floor, in the fire alarm control room. The fire
alarm control room is within the envelope of the building, but separated by a firewall
and only accessible from a door on the outside. AFATC islocated on each dormitory
floor, and on the ground floor, in an electrical closet. Each dorm room is equipped
with a alarm speaker, strobe, and smoke alarm.

TRANSPORTATION
Circulation is provided to the residential floors via three elevators. Two additional
elevators provide service access throughout the building.

TELECOMMUNICATIONS
Telecom service is provided by the university. Main service enters the building at the
northwest corner. Most outlets are dual tel/data outlets wired with Cat5e. All

9
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classrooms, first floor corridors, and study lounges have their own wireless access
point. Data is distributed throughout the upper residential floors through two tel/data
risersthat feed each floor. Dormitory rooms have coax connections and data
connections, no telephone connections are provided in these areas.

SPECIAL SYSTEMS

Security and access control is an important aspect of this building that requires
additional systems. The main form of access control is through magnetic door
contacts and card readers. Areas protected with this system are: mechanical and
electrical rooms, tel/data rooms, all elevators, all access points on the first and ground
floors, and all dormitory rooms. Residential floors have RF readersinstalled above the
ceiling. Security protection outside the building occursin two forms. Three
blue-light emergency phonesare located around the outside, not more than 600 feet
away, and six exterior CCTV cameras are mounted around the perimeter, on the roof
level.

10



3]

v
7




sarah miller | prince frederick hall | lighting depth

Lighting Introduction

This building’s composition represents a gradient of public to private spaces. But the one
binding factor across this variation is that the primary function of every space is to provide a
good learning environment. This can be summarized into the singular concept of
DISCOVERY. This concept is the driving force behind the lighting designs completed for
thisreport. Through this concept, the lighting is able to express the building’s function in
multiple ways. In that occupants must literally be able to navigate through the building to
discover new spaces, and discovery in sense that the lighting must provide an effective
learning environment. Discovery is applied in a unique way to each of these four spaces: an
outdoor entry plaza, the lobby, a seminar room, and a dormitory suite.

i My R T EE o
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entrance plaza -
dormitory

suite
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aammiar First Floor

Entry Plaza

Thisisthe most public of the four spaces. It islocated on the south side of the building, and
functions as both a circulation space and an outdoor social space with seating. Therefore,
the lighting design for this space must apply the concept of discovery in two different layers.
Safe levels oflight must be provided for occupants transitioning through the plaza. Thisisin
contrast to the casual atmosphericlighting that is well-suited to social areas. Both layers
must workin concert to achieve the ultimate goal for this space: discovery of the building.

12
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Spatial Environment

This brick patio serves as a transition space and as a social gathering space. A trellis provides
shade and visual interest close to the building. But for the most part, this space is
unprotected from the elements. Under the trellisis where the main seating areaislocated.
Adjacent to these tablesisa high traffic area with access to the front doors of the building. It
isimportant to note that the building facade adjacent to the entry plazaislargely comprised
of glass curtain walls, where light from the interior of the building will affect this outdoor
space. This portion of the building’s south facade is shown below.

1N NIRNIRIL
5| o
=

-
——]
——
——
T - Cg
T B —— e
= . 8 = i
\ )
\ . oy

. AL = S
‘ e % :
! \ | / i
| Y / — T.0.C. = 7
\ . EL130- 7 A/ ;

Tl ' oummcor | ser sIrIEEr 13.00 ABOVETOP OF EL 12934 / rnL F
Bl TRELLIS - SEE FOR CANOPY DETAILS FLOOR SLAB oo ]
Design Approach

The entry plaza’slighting is important to help visitors discover the building via wayfinding
and guidance.

WELCOMING ENTRANCE: Thisisthe best opportunity to provide a welcoming entrance
to help visitors discover the building at night. One factor of thisisto increase the
safety around the building after dark by providing adequate lighting. The entry
vestibule on the south facade is mostly glass that will allow light from the lobby to
clearly indicate the main doors. Therefore lighting isintegrated into the stairs and
trellis to help direct visitors to the entrance. A tertiary entrance, located on the west

13
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side of the plaza does not need its own lighting system, as this is a daytime classroom
entrance only.

SOCIAL GATHERING: The architect has provisioned space for some seating on the
plaza, which is addressed by this lighting design. In this area, social discovery is
reinforced by the semi-indirect, ambient lighting in the seating area. The
architectural form of the trellisis both highlighted and utilized by this integrated
lighting.

URBAN SKY GLOW: As atargeted LEED Gold project, this lighting design also focuses
onreducing the uplight used on the exterior of the building. Thisis important
because asa LEED building, every part of the design should help achieve its
sustainability goals. Also due to the high occupancy density of the dormitory floors at
night, there islittle need to illuminate the facade of the upper floors. Glow from the
interior will reveal the building’s form; where exterior lighting will only add to
surrounding urban sky glow, along with installation and maintenance costs.
Therefore, on the entry plaza, no fixtures are used that direct light upwards.

Lighting Layout

east side of entry plaza

University standard pole fixtures, labeled on the plan as LE-1, are applied outside of the main
plaza area to provide safe levels oflighting from the building to the curb. Along the handicap
ramp that traverses this distance, bollards, LE-3, are used for extra illumination. There are

two main steps up onto the plaza, and these feature integrated LED strips, LE-2. These bright

14
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stairs clearly indicate where the main entrance of the building is located. Finally, the same
LED strips are also integrated into the trellis, for an indirect lighting effect at the seating
areas.

LE-3 LE-1

entry plaza lighting plan

Lighting Equipment”

LE-1: by LSI Industries LE-2: by LED Linear LE-3: by Cooper

Input: 138 watts Input: 1.4 watts/ft Input: 8 watts

Output: 1000 lumens Output: 124 lumens/ft Output: 57 lumens
Lamp: LED Lamp: LED Lamp: LED

LE-1: The University of Maryland’s standard 15’ pole fixture
LE-2: fully encapsulated IP67 protected flexible LED light, for outdoor applications
LE-3: exterior rated linear LED module in a 30” tall wood bollard

*see Appendix B: Lighting for complete schedule of equipment and LLF calculations

15
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Calculations and Metrics

Criteria for lighting levels are based on IES recommendations®. All lighting levels are given
in units of lux. The first two criteria are for canopied building entries/exits, and paths to curb
with a high activity level. To promote use of the outdoor seating area, the illuminance
criterialist here are intended for lobby seating areas, distant from entries. This ensures that
there will be enough light for studentsto use this area at night for socialization. The existing
values shown in the table below are for the lighting designed for the existing building; these
are used for a comparison to thislighting redesign.

ASHRAE 90.1 gives power use requirements for outdoor spaces of this type. However, it was
more important for this space to show that the existing system could be improved.
Therefore the power density is not compared to ASHRAE values, but to the existing
system'’s power density. Using this comparison, the new lighting system uses 10% less watts.

LIGHTING LEVELS

General lllumination Paths to Curb Seating Areas
Criteria Existing Thesis Criteria Existing Thesis Criteria Existing Thesis
E (horizontal) 30 30 50 4 1 30 50 3 81
E (vertical) 15 15 3 31
Avg:Min 41 1.8:1 251
POWER USE
Existing LPD |Area (SF) Total Watts LPD Target LPD  |% Difference
12,300 987 0.08 0.09 10.80%

Criteria Evaluation

Thisisan important opportunity to provide a welcoming entrance to Prince Frederick Hall.
Part of thisinvolves maintaining safe light levels throughout the circulation areas of the
plaza, as per I[ES Recommendations®. But there are also seating areas on the plaza that need
to be addressed with higher light levels and more indirect lighting for a comfortable
atmosphere.

QUANTITATIVE

To determine energy savings of this new lighting design, the total watts used was
compared to the wattsused in the existing design. As shown in the above tables, the
new design is more effective at meeting IES recommendations for light levels and
alsouses 10% less energy than the existing design. In this new design, the grazing
light applied to the underside of the trellis bounces semi-indirect light down onto the
seating area for a brighter and more evenly illuminated space. Thisis shown in the
following diagram, where the scale is set to 50 lux, the IES recommendation for an
outdoor seating area. This means that areas shown in red are bright enough to meet
this recommendation for horizontal illuminance of outdoor seating areas.

16
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existing design
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QUALITATIVE

The above pseudo-color diagram shows a comparison of these two lighting schemes.
In the new design, lighting is focused where it isneeded most: on the main entrance
and seating areas. This means that a clear delineation is made between the main
entrance on the plaza and the tertiary entrances, located on the far west of the plaza.

SUSTAINABILITY

This design features sustainability in two different ways. One is that it usesless
energy to provide alighting design that better meets IES recommendations. The
second green aspect of this design is that it accomplishes its goals without using any
upward-facing fixtures; thus helping to maintain dark skies over The University of
Maryland’s campus.

17
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Lobby

Asthe main entrance, there istremendous opportunity for the lighting in this space to set
the mood of the building. And due to the atypical shape of the lobby, there isaneed for the
lighting to help occupants navigate to their intended destination. The lobby contains access
pointsto all the building’s main functions, ranging from public to private. By applying
different lighting techniquesto these areas, visual differentiation will invite occupants to
discover the space around them.
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The lobby provides access to all of the main functions of the building. Three vestibules
provide access from the exterior, where the south vestibule accesses the entry plaza. The
lobby serves as the main circulation to the academic spaces on the west side of the first floor,
dormitory spaces on the upper floors, and other services throughout the building. Located
within the lobby is a front desk, elevator lobby for building residents, seating areas, and
mailboxes.

18
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Design Approach

In the lobby, discovery is applied in the sense of wayfinding. By juxtaposing varying lighting
techniques, attention is called to the difference between public and private spaces.In alarge
space such asthislobby, it isimportant to create division. The following are some of the
goals for the lighting design in this space.

AUGMENT WAYFINDING: With so many different spaces served by thisirregularly
shaped lobby, it isimportant to help visually differentiate these areas. Thiswill aid in
visitors’ discovery of the building.

HIGHLIGHT ARCHITECTURE: With so many other strictly functional spacesin the
building, thisis one of the few placesto celebrate the architecture and inject a sense
of playfulnessinto the design. Additionally, this will help create a good impression for
visitors of the building.

JUXTAPOSE PUBLIC & PRIVATE: Discovery, as discussed, is applied in the sense of
wayfinding. Contrasting lighting techniques are used in different areas to reinforce
the difference between public and private.

WELCOMING ENTRANCE: The most effective way to accomplish thisisto ensure

bright, uniform light levels throughout the space. Accomplishing the other three
criteria will also provide a more welcoming entrance for the building.

Lighting Layout

lobby seating area

19



sarah miller | prince frederick hall | lighting depth

from right: elevator lobby, front desk, lobby south entrance

west lobby entrance

20
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MULTIPURPOSE

lobby lighting plan

Lighting Equipment”

L-6: by Eureka L-5: by LED Linear L-7: by iGuzzini L-8: by Eureka L-2b: by Lightolier

Input: 40/64/87 watts Input: 1.4 watts/ft Input: 4.2 watts Input: 40 watts Input: 19.8 watts
;1)1‘::12:: 3880/6200/8530 Output: 124 lumens/ft Output: 300 lumens Output: 1800 lumens Output: 1000 lumens
Lamp: LED Lamp: LED Lamp: LED Lamp: 2 - 18W CFL Lamp: LED

L-6: three different sizes of these large, circular pendants are used for general illumination
L-5: LED tape in the wall slot provides indirect, grazing light
L-7: this small LED isused in the vestibules and at the front desk

L-8: pendantslocated in the elevator lobby
L-2b: downlights with higher output, located around residential mailboxes and back hallway

*see Appendix B: Lighting for complete schedule of equipment and LLF calculations
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Calculations and Metrics

Numerical criteria for this space are based on IES recommendations and ASHRAE 90.1.
Lighting levels are compared below, in units of lux, for criteria values, calculations of the
existing lighting design, and calculations of the lighting redesign. The general illumination
and reception deskcriteria are based on values given for educational facilities’ transition
spaces, where each of these is considered to be alobby and information desk, respectively.
The values for the vestibules are from common applications, building entries of high
activity at night. The elevator lobby values are based on the recommendations from
common applications, elevator cab thresholds. And the reading/work area criteria is from
common applications, transition spaces, reading/work areas.

According to ASHRAE 90.1a lobby of this type should target a lighting power density of 0.90
watts/ft2

LIGHTING LEVELS

General lllumination Reception Desk Vestibules

Criteria Existing Thesis Criteria Existing Thesis Criteria Existing Thesis
E (horizontal) 100 251 251 150 293 205 50 142 79
E (vertical) 30 121 177 30 98 41
Avg:Min 4:1 6:1 2.21 4:1 1.7:1 1.6:1 2:1 3.3:1 1.9:1

Elevator Lobby Reading/Work Area

Criteria Existing Thesis Criteria Existing Thesis
E (horizontal) 50 173 60 150 237 244
E (vertical) 50 72 105
Avg:Min 2:1 2.2:1 31

POWER USE
Existing LPD |Area (SF) Total Watts LPD Target LPD  |% Difference
5,152 1,427 0.28 0.90 69.22%

Criteria Evaluation

With so many different spaces served by the lobby, the most important criteriais
reinforcing wayfinding. Prince Frederick Hall features many strictly functional spaces
throughout it, such as classrooms and dormitory rooms. This makes the lobby the perfect
moment to take time to celebrate the architecture of the building. Juxtaposition is key to
create the visual diversity necessary for wayfinding and for artistic expression. In this case,
it is the juxtaposition of public and private spaces. The final criteria for the lobby is to
provide a welcoming entrance for the building.

QUANTITATIVE

Thislighting design provides adequate light levelsin all spaces, as per IES
recommendations, where the primary occupants are less than 25 years old. Light
levelsare slightly higher than recommended at the most important areas of the
space: the main entrance, the front desk, and the seating areas. This design also uses
less power than the existing design and the ASHRAE allowance for a space of this type.

22
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QUALITATIVE

Light levels are optimized to reflect the gradient of public to private spaces. The
brightest areas are also the most important public areas: the main entrance, and the
front desk. Circular pendants throughout the space provide visual interest at the
ceiling plane, and the direct/indirect light from these pendant fixtures means that
both the ceiling and the floor isilluminated. This creates a bright space with a
welcoming feeling.

In more private areas, different lighting techniquesare used to create juxtaposition
to public areas. For example, in the elevator lobby direct pendants are used to create a
more closed, private atmosphere. In this space the ceiling is darker than in the main
lobby, and the overall light levels are lower.

23



sarah miller | prince frederick hall | lighting depth

SUSTAINABILITY

By adhering to the I[IESrecommendations for light levels in each area of this space, a
great reduction in energy use was achieved. It isimportant to remember that, since
there are many daylight openings throughout the space, during the day most of these
luminaires will not be needed. Therefore the criteria focused on night time
illuminance values for all spaces adjacent to large windows. This allowed for the use of
lower output fixtures, and ultimately a low LPD.

Luminaire selection was also important to reducing the LPD. In the existing design,
the lobby islit almost entirely with compact fluorescent downlights. These types of
luminaires are inefficient at getting light onto the plane below them. By selecting
more efficient fixtures, the LPD is easily decreased without sacrificing light levels.
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Seminar Room

The design for this space utilizes several different types oflighting to provide flexibility. The
main goal of the lighting for this classroom is to provide an effective learning environment.
In this case, by providing a space free from distraction, discovery is made accessible to
students through their education.
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Thisis one of several academic spaces located throughout the first and ground floor of the
building. Thisroom is on the first floor, and is capable of seating around 60 students. Desks
in thisroom face away from three, east-facing windows that offer a view of the entry plaza
and the south facade of the building. The room features whiteboards on the front three walls
and two motorized projection screens.

Design Approach
The seminar room emphasizes educational discovery, and therefore, requiresaclean yet
layered approach. Thisis evaluated in two ways:

FUNCTIONAL ENVIRONMENT: To ensure a productive learning environment, and
enhance discovery, this space is functionally driven. This lighting design, therefore,
focuses on achieving I[ES Handbook recommendations for illumination and
uniformity. As a university building it isassumed that the primary user isunder 25
yearsold. Additionally, the perceived brightness of the space isincreased by lighting
the peripheral walls.

FLEXIBLE CONTROLLABILITY: Since thisisa multi-use classroom, providing flexibility
in the controls of the room is also important. This design incorporates several layers
oflighting, to accommodate multiple scenes. Calculations have been conducted to
determine lighting levels for different schemes.

Lighting Layout
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Lighting Equipment”

L-4: by Focal Point L-3: by Arch Lighting Works L-5: by LED Linear

Input: 98 watts Input: 32 watts Input: 1.4 watts/ft
Output: 3373 lumens Output: 2610 lumens Output: 124 lumens/ft
Lamp: LED Lamp: 1-28W T5 Lamp: LED

L-4: general illumination is provided by direct/indirect pendants
L-3: semi-recessed fixtures at the front of the room illuminate the whiteboard
L-5: LED tape isrecessed into wall slots for peripheral lighting

*see Appendix B: Lighting for complete schedule of equipment and LLF calculations

Calculations and Metrics

Criteria for the seminar room comes from IES recommended light levelsand ASHRAE 90.1
for LPD. The three situationslisted in the table below are based on the values for general
classrooms in educational facilities.

LIGHTING LEVELS

General lllumination, non-AV General lllumination, AV Whiteboard
Criteria Existing Thesis Criteria Existing Thesis Criteria Existing Thesis

E (horizontal) 200 503 344 25 145 24

E (vertical) 75 353 304 15 57 14 300 258 205
agvin [N 21 4.34:1 341 31 1.44:1 2111
POWER USE

Existing LPD |Area (SF) Total Watts LPD Target LPD % Difference

1,750 1,350 0.77 1.24 37.78%

Criteria Evaluation

First and foremost, this space needs to be functional. Criteria are therefore based on
recommendations given by the IES Handbook®. In this case, illuminance values have been
selected for spaces where the primary user isunder 25yearsold. In order to increase the
feeling of brightnessin the space, some type of peripheral lighting is applied to the walls.
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Lastly, since thisis a multi-use classroom, flexibility must be provided in the lighting
scheme and controls of the room.

QUANTITATIVE
The following graphic shows a comparison of light levels for the existing design and
the new design.

existing design new design

500.00

437.50

375.00

312.50

250.00

187.50

125.00

62.50

0.00
llluminance (Lux)

According to the criteria established for this space, the horizontal illuminance at the
work plane only needs to average 200 lux. Both lighting designs provide higher
illuminance values than thisrecommendation. The new lighting design’s average
illuminance is still 70% higher than the recommendation, but it more closely meets
this criteria.

QUALITATIVE

One of the major qualitative criteria set for this space was peripheral lighting. This
was accomplished with the use of wall slots to evenly graze the sides ofthe room. By
lighting the walls, the room is given an extra feeling of brightness. This effect isadded
to by the direct/indirect pendants used in the main part of the room. Finally, the
lighting on the whiteboard isimportant for directing attention to this educational
tool. The final result of thislighting scheme is one that promotesa productive
learning environment.

These several layers oflight also helped to accomplish the goal of providing flexibility
in the lighting scheme. This allows for several different schemes. The whiteboard
light can be used alone to direct attention when there isadequate daylight at the
desks. The peripherallighting can be used alone, for AV presentations. Or if more
light isneeded during an AV presentation, the general illumination pendants have
independent up/down components.
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SUSTAINABILITY

This scheme allows for different lighting combinations, so only the necessary lights
needto be turned on. This space’s large daylight openings will help to augment
illuminance levels during the day. Most importantly, thislighting design is 37%
below the ASHRAE 90.1 LPD allowance.
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Dormitory Suite

The concept is applied to this space in the sense of social discovery; thisisn't, after all, a
totally private space. A shared dorm room, isn’t going to expressitself the same way that a
bedroom or hotel room would. In the life of busy college students, a dorm room is more like
to a social office space. It needs to have sturdy, functional worklight. A bright ceiling will
helpreduce the heaviness of the concrete surfaces. A focal point can create a more casual
atmosphere for social life. Ideally, all of these elements are applied in layerstoreduce the
institutional feel of this otherwise utilitarian space.
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Spatial Environment
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Thisisatypical suite, located throughout the 2nd - 7th floors. It is one of several different
typical dorm rooms, but represents the living quarters for a little more than one-third of the
total studentsliving in the building. Each suite has two bedrooms to accommodate a total of
four students per suite. Residents enter into a vestibule area that serves both bedrooms, two
bath areas, and two storage closets. One bath area contains a vanity and shower, the other
hasavanity and toilet. The finishesin this room are all hard surfaces. The flooring is a vinyl
tile. The walls are painted concrete block, and the bedrooms’ ceiling is the exposed concrete
slab. These surface types pose additional challengesto the lighting design.

Design Approach
The most private of the four spaces, this dormitory suite, uses the concept of discovery in
the sense of social discovery.

FLEXIBILITY: Due to the high concentration of people living in this space, comfort can
be increased for the occupants by adding controllability. This means not simply using
a 2x2 troffer, like every other dorm room, but instead using layers of light that can be
adjusted according to preferences.

POWER REDUCTION: There are 42 duplications of this suite throughout the building.
By reducing the lighting power density by even 10%, this small savings per space will
have alarge effect when multiplied throughout the building.

Lighting Layout

dormitory suite bedroom from entrance

32



sarah miller | prince frederick hall | lighting depth

L1 | |

L-2a

dormitory suite lighting plan

Lighting Equipment”
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Input: 15.8 watts Input: 8.7 watts
Lamp: LED Lamp: LED

L-1: this fixture isused in varied applications around the dormitory suite for general lighting
L-2a: accent and direct lighting is provided by a recessed LED downlight

*see Appendix B: Lighting for complete schedule of equipment and LLF calculations
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Calculations and Metrics

Lighting level criteria were developed from IES recommendations for educational facilities.
Where this dormitory suite consists of desk areas, and general spaces. The criteria for the
bath and vanity areas are based on values given in the common applications chapter for
toilets/locker rooms.

The target lighting power density given by ASHRAE 90.1is 0.38 watts/ft2. However, this
design was created with the intent of reaching 10% below that, which is 0.34 w/ft?

LIGHTING LEVELS

General lllumination Desk Areas Bath Areas
Criteria Existing Thesis Criteria Existing Thesis Criteria Existing Thesis
E (horizontal) 25 626 290 250 590 268 50 1066 550

E (vertical)

Avg:Min 1.2:1
Vanities Foyer
Criteria Existing Thesis Criteria Existing Thesis
E (horizontal) 150 960 627 50 732 423
E (vertical) 200 1022 628
Avg:Min 2:1 1.1:1 1.1:1 3:1 1.2:1 1.3:1
POWER USE
Existing LPD |Area (SF) Total Watts  |LPD Target LPD | % Difference
777 161 0.21 0.38 45.40%

Criteria Evaluation

Comfort is the most important factor for a living space. And due to the high concentration of
people living in this space, extra comfort can be provided in the form of controllability. This
means not simply using a 2x2 troffer, the standard for many dormitory rooms across the
country, but instead using layers of light. On a more practical side, by staying 10% under the
ASHRAErequirements for a space of this type, this design has the potential to create
savinging throughout the building. Since there is 42 duplications of this suite in the
building, even small savings per space will have a large effect.

QUANTITATIVE

The new design for the lighting in this space is focused on achieving power savings
for the building. By first evaluating the needs of the space, as per IES
recommendations, this has been done without sacrificing the comfort of adequate
illuminance levels. IESrecommendations revealed that the existing lighting was
over-illuminating this space by a large margin. By reducing the size/output of fixtures
throughout the space, savings are provided in form of reduced LPD. Originally, this
was planned as 10% below ASHRAE 90.1 standard, but the final design achieved an LPD
45% below ASHRAE.

As shown in the diagram below, the new lighting scheme provideslesslight than the
existing design. However the lighting is still uniform throughout the space.
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Assuming that students are likely to use anywhere in the room as a desk/work area,
then the main room needs to be illuminated to an average of 250 lux. This means that
areas shown in cyan are adequately illuminated, based on this criteria.

existing design new design
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QUALITATIVE

The goal of qualitative criteria in this space were to reduce the institutional feel of
the rooms. The key to this was applying layers of light, like a hotel room or restaurant.
For several reasons, this final design has changed routes and has not achieved this
goal. One reason was due to the professionals’ commentsto the Tech 3 presentation
at Lutron that it isunreasonable to use more than the bare minimum fixturesina
public university’s dormitory. Another comment was that student are accustomed to
providing their own desklamps, and that a university would not want to install and
maintain atmospheric lighting.

For this design, the fixtures selected for the rooms are different from the existing
design in that they have 3-sided lenses. This will allow for a certain amount oflight to
illuminate the ceiling around them, lightening the otherwise darkand heavy
concrete ceiling. The successes of this final design come in the form of adequate and
uniform lighting.

SUSTAINABILITY

For this space, sustainability was an important factor. On aspect of thisis longevity. By
using all LED fixtures, this will save the university the maintenance associated with
linear fluorescent fixtures. The LED modulesare less likely to need frequent
replacing, and are sturdy enough to handle the wear and tear of operating in adorm
setting. The lighting for this space hasalso been reduced to provide illuminance
levels closer to I[ES recommended values, and more importantly, the result isa more
efficient LPD that can be multiplied throughout the many iterations of this dormitory
suite.
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Electrical Introduction

Medium voltage is provided to the building from the university's grid. Two 3000 kVA
transformers, outside the building, provide 480/277V to Switchgear#1 and Switchgear#2 in
the main electrical room, located in the basement. Power is transformed to 208Y-120V for
receptaclesandinterior lighting. Switchgear#1is primarily for equipment, and
Switchgear#2 is primarily for lighting and power in occupied spaces. Distribution to the
residential floors and mechanical pumps occurs through four switchboards.

Distribution throughout the building is at 208Y-120V. For service to the upper floors, two
500 kVA transformers each feed a 1600A switchboard. These deliver power through two
main risers. All conductorsin the building are copper.

A 350kW natural gas generator is mounted on the roof. This provides power to required
emergency loads, but a few loads are on the generator that are not required, such as the
telecom/data racks.
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The above figure shows the building’s complete electrical systems as a condensed diagram.
Thisis for conceptual purposes only. Several smaller transformers and many branch panels
are not shown here. The complete single line diagram for the building can be found in
Appendix C: Electrical.
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Lighting Branch Circuit Redesign

As part of the previous depth study, the lighting systems in four areas of the building have
beenredesigned (see lighting depth). As a result, power usage has changed for each of these
four areas: the entry plaza, the lobby, seminar room, and a typical dormitory suite. To
determine the implications this has on the electrical system, the lighting loads from each
design have been quantified and compared. This allowed for a list of electrical system
recommendations to accompany the lighting system changes.

Existing System

All of the affected lighting circuits are listed below. Each of these circuits are listed by space.
The fixture types and quantitiesin the table are only those that were eliminated through
the course ofthe lighting redesign. The existing load is listed, on a per circuit basis, for the
VA oflighting that has been redesigned.

Existing Lighting Circuits

Fixtures per Circuit
Fixture Type |Load (VA) 3 e
EX-1 138 4
EX-3 45 3
EX-4 25 10
EX-5 245 9
Existing Load 1022.5 135

Fixture Type | Load (VA) | ures per Cirouit
MP1A-1 MP1A-3 |MP1A4 |MP1A-8 |EMP1-3 |EMP1-5
F-8 42 12 25 7
F-9 32 10 9 1 17 7
F-7E 225 3
F-7F 64 2 2 1
Existing Load 320 792 32 1722 1321 64

Fixture Type |Load (VA) Fixtures per Circuit
MP1A-7
F-10 32 21
F-B1 32 15
Existing Load 1152

Fixtures per Circuit

Fixture Type |Load (VA) I
F-1 52 4
F-2 32 2
F-3 18 1
F-4 24 2
FA 32 1

Existing Load 370

38



sarah miller | prince frederick hall electrical depth

Redesigned System

The luminaire typesusedin the new lighting system are listed next. With the exception of
the UMD standard outdoor pole light, all the luminaires in new system are different from
the existing system. The goal of this step was to determine the total load, per space, that
would be added in place of the existing system’s lighting load.

Redesigned Lighting Circuits

Fixture Type Load (VA) Quantity Total Load (VA)

L-5 1.4 30 42
L-2b 19.8 15 297
L-6a 40 5 200
L-6b 64 8 512
L-6¢c 87 4 348
L-7 4.2 15 63
L-8 37 3 111
Total Lobby Load 1573

L-3 30 4 120
L-4 98 12 1176
L-5 1.4 33 46.2
Total Seminar Room Load 1342.2

L-1 15.8 8 126.4
L-2a 8.7 4 34.8
Total Dorm Suite Load 161.2

LE-1 138 4 552
LE-2 1.4 268 375.2
LE-3 8.6 7 60.2
Total Entry Plaza Load 987.4

Next, these loads were applied in place of the loads from the existing lighting system. In the
case of the seminar room and the dormitory suite, there was only one lighting circuit for
these spaces, so the new load was simply replaced on that circuit. For the entry plaza, the
same load as the existing lighting system was applied to the emergency circuit, and the
remaining new load was put on the other exterior lighting circuit that was originally used by
the existing lighting system. The final space, the lobby, was the most challenging to assign
to existing circuits. The table below gives a summary of how different fixtures were placed
onto those circuits.
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Redesign of Lobby Lighting Circuits
Fixture Type Load (VA) Fixtures per Circuit
MP1A-1 |MP1A-3 |MP1A-4 |MP1A-8 |EMP1-3 |EMP1-5

L-5 14 30
L-2b 19.8 10 5
L-6a 40 5
L-6b 64 4 4
L-6¢ 87 4
L-7 4.2 10 4 1
L-8 37 3

Redesigned Load (VA) 198 0 0 957| 4138 4.2

Lobby fixtures were placed on circuits based which part of the lobby they are located in,
where circuits are used in comparable locations asin the existing lighting layout. Due to the
reducedloadin the new lighting system, some existing circuits are not needed.

Summary
Finally, the loading on all affected circuits was summarized in the following table. This gives
a comparison of the load applied by the existing lighting and the redesigned lighting system.

Lighting Circuits Comparison

CircultName | o Clrultload (VA) | 1 e rence

Existing Redesigned
HL-3 1935 1764.9]1-170.1 VA
EL-1 670 670|same
MP1A-1 482 360]-122 VA
MP1A-3 1024 1000(-24 VA
MP1A-4 800 0] combined with MP1A-3
MP1A-8 1806 1041]-765 VA
EMP1-3 1739 831.8]-907.2 VA
EMP1-5 777 717.2]-59.8 VA
MP1A-7 1152 1342.2|+190.2 VA
MP*A-# 370 322.4 | reduce from 7 to 4 circuits per floor

In every space, except the seminar room, the lighting load was significantly reduced by
using the redesignedlighting systems. For several circuits this allows for some electrical
equipment savings to occur alongside the new lighting system.

For this space, the redesigned lighting uses slightly less power than the existing
design. This means areduction in the amount of power needed to provide lighting to
the space, but there isno effect on the layout of the electrical system.
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In the lobby, the reduction of loading was such that two circuits (MP1A-3 and MP1A-4)
can be combined and one of those can become a spare circuit. Other circuitsin this
space will see a decrease in power consumption, but they do not require any changes.

The new lighting system in this space uses slightly more power than the existing
design. No changesare needed to the electrical system.

In the dormitory suites, the lighting load of the new system is about half that of the
existing system. Like in the lobby, this means two circuits can be combined. With
seven dormitory suites per floor, and one circuit per room, the new lighting system
allows for the new electrical system to use four circuits per floor in the same area.
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Dormitory Riser Redesign

This next study isintended to determine the benefits of distributing power in a different
way to the upper dormitory floors of the building. In the existing design, two 500kVA
transformers distribute 208Y-120 through two risers to the upper floors. In this redesign,
one riser distributes 480/277 to the upper floors, where it is transformed at each floor to
208Y-120. The following diagram shows a simplified schematic of the two systems for
comparison.

existing system redesigned system

|
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switchgear

Scope

For this study, certain boundaries had to be set to ensure a consistent comparison between
the two systems. The area under investigation includes the circuits that provide lighting
and power to floors one through seven in the building. They are fed, in the existing system,
from two draw-out breakersin a switchgear in the basement level. This study follows those
circuits from switchgear to branch panels. To see these circuitsin their full context, see
Appendix C: Electrical, where the building’s complete riser diagram is included with these
circuits highlighted.
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Alsoinregardsto scope, the basis of this study is focused on the electrical systems. Since
thisisintended first and foremost as an electrical study, disciplines outside of electrical
engineering are noted for possible interaction with this system, but are not investigated.

Metrics

For thisredesign, changes occur in three major areas: wire sizes, equipment, and
installation. The latter, installation costs, are based largely on the cost of labor for this
project. This falls largely out of the scope of the study, which isintended to compare two
electrical systems, so while it isacknowledged as having a unique effect on each ofthe two
systems, it isnot included here. The first two types of changes: wire sizes and equipment are
used to quantify the differences between the existing system and the redesigned system.

Pricing for equipment has been estimated using RSMeans Electrical Cost Data?. Only
material costsare compared in this study. Due to the uncertain nature of equipment
and labor prices, thisis acknowledged as not the actual prices that would be paid. The
RSMeans material costs are used strictly to create a fair comparison between the
existing and redesigned system.

The following material costs were applied to create a comparison between the two
systems. Like with equipment costs, RSMeans’ data was used for a fair comparison:

Type Material Cost
$ per C.L.F. $ per L.F.
500 kemil 1175 11.750
400 kemil 990 9.900
350 kemil 860 8.600
300 kemil 705 7.050
250 kemil 590 5.900
4/0 505 5.050
3/0 395 3.950
2/0 315 3.150
1/0 251 2.510
1 202 2.020
2 160 1.600
3 126 1.260
4 101 1.010
6 64 0.640
8 37.5 0.375
10 23 0.230
12 14.45 0.145
14 9.4 0.094

RSMeans Electrical Cost Data (26 05 19.90 Wire)
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These prices were pro-rated from 100 LF to LF values and applied based on the LF of
wired needed in each feeder. Wire sizes for the existing system were taken directly
from the existing electrical riser diagram. And wire sizes for the new system were
determined using the allowable ampacities listed in NEC 20117 Table 310.12(B)(16) and
grounding conductorsin Table 250.122.

Systems Comparison

The differences between the two systems have been divided into two categories: equipment
and wire. The chart below details the estimated cost differences between equipment
needed for each system. In this case, using distributed transformers was more expensive
than using the two large transformers, but this allowed for the elimination of the two large
switchboards. Instead of distributing through switchboards, distribution is now handled by
the switchgear. A draw-out breaker for each floor, with the redesigned system, is almost the
same cost as the two large draw-out breakers, used in the existing system. According to
RSMeans materials cost data, the equipment for the redesigned system will cost about
$37,000 less than the existing system.

Estimated Price
Existing System Redesigned System Diff
Type Name Size Material Cost |Type Name Size Material Cost
Draw-out breaker MDPMP |800A 5300 | Draw-out breaker N1 250A 2825 $275
Draw-out breaker MDPNP | 800A 5300 |Draw-out breakers |N2-N7 | 150A (ea) 7500

Switchboard MDPMP || 1600A 3550 $40,150
Feeder Circuit Breakers 16525
Switchboard MDPNP || 1600A 3550
Feeder Circuit Breakers 16525

Transformer 500kVA 10500 | Transformer T-N1 225kVA 5000 -$950
Transformer T-6 500kVA 10500 | Transformer T-N2 112.5kVA 2825

Transformer T-N3 112.5kVA 2825

Transformer T-N4 112.5kVA 2825

Transformer T-N5 112.5kVA 2825

Transformer T-N6 112.5kVA 2825

Transformer T-N7 112.5kVA 2825

Main Circuit Breaker in NP1 400A 5125|Main Circuit Breaker |in NP1 [|500A 7025 -$1,900

| Estimated Equipment Cost Savings | $37,575|

Aside from equipment cost savings, one of the other advantagesis savings created by using
smaller wire sizes. The same portion of each system was evaluated using the wire pricing
schedule given earlier in thisreport. As comparison of both systemsis given on the next two
pages. The total estimated savings created by the smaller wire sizesin the redesigned
system is approximately $34,000.
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Existing System Wire Sizes

Equipment Incoming Feed
. L Wire Properties i
Type Name Location From P 1 (A) Trted Food Quantly T oo Prics por Apx. Length Total Price
Switchgear Switchgear #2 | M0226
Transformer T-5 M0226 Switchgear #2 2 SETS OF 3-500KCMIL + 1#1/0GIN3"C |6 500 kemil 1/0 73.010 35 $2,555.35
Transformer T-6 MO0226 Switchgear #2 2 SETS OF 3-500KCMIL + 1#1/0GIN3"C |6 500 kemil 1/0 73.010 54 $3,942.54
Switchboard MDPMP MO0226 T-5 1600 4 SETS OF 4-500KCMIL + 1#4/0GIN3"C |16 500 kemil 4/0 193.050 10 $1,930.50
Switchboard MDPNP M0226 T-6 1600 4 SETS OF 4-500KCMIL + 1#4/0GIN3"C |16 500 kemil 4/0 193.050 10 $1,930.50
Panelboard MP1 E1206B MDPMP 400 4-500KCMIL + 1#2G IN31/2"C 4 500 kemil 2 48.600 296 $14,385.60
Panelboard MP2 E2101 " 250 4-250KCMIL + 1#4G IN 3" C 4 250 kemil 4 24.610 260 $6,398.60
Panelboard MP3 E3101 " 250 " 4 250 kemil 4 24.610 271 $6,669.31
Panelboard MP4 E4101 " 250 " 4 250 kemil 4 24.610 282 $6,940.02
Panelboard MP5 E5101 " 250 " 4 250 kemil 4 24.610 293 $7,210.73
Panelboard MP6 E6101 " 250 " 4 250 kemil 4 24.610 303 $7,456.83
Panelboard MP7 E7101 " 250 " 4 250 kemil 4 24610 314 $7,727.54
Panelboard NP1 E1229 MDPNP 400 4-500KCMIL + 1#2G IN31/2" C 4 500 kemil 2 48.600 88 $4,276.80
Panelboard NP2 E2228 " 250 4-250KCMIL + 1#4G IN 3" C 4 250 kemil 4 24.610 52 $1,279.72
Panelboard NP3 E3228 " 250 " 4 250 kemil 4 24.610 63 $1,550.43
Panelboard NP4 E4228 " 250 " 4 250 kemil 4 24.610 74 $1,821.14
Panelboard NP5 E5228 " 250 " 4 250 kemil 4 24.610 85 $2,091.85
Panelboard NP6 E6228 " 250 " 4 250 kemil 4 24610 95 $2,337.95
Panelboard NP7 E7228 " 250 " 4 250 kemil 4 24.610 106 $2,608.66
Total Wire Cost]  $83,114.07]
Redesigned System Wire Sizes
Equipment Incoming Feed
Type Name Location From P ion (A) B P Apx. Length Total Price
Listed Feed Quantity Type Ground Price per ft
Switchgear Switchgear #2 |M0226
Transformer T-N1 E1229 Switchgear #2 | 350 3-250KCMIL +#4G IN 2.5" C 3 250 kemil 4 18.710 88 $1,646.48
Transformer T-N2 E2228 Switchgear #2 |175 3-#1/0 + #6G IN 1.5" C 3 1/0 6 8.170 52 $424.84
Transformer T-N3 E3228 Switchgear #2 | 175 " 3 1/0 6 8.170 63 $514.71
Transformer T-N4 E4228 Switchgear #2 |175 " 3 1/0 6 8.170 74 $604.58
Transformer T-N5 E5228 Switchgear #2 |175 " 3 1/0 6 8.170 85 $694.45
Transformer T-N6 E6228 Switchgear #2 | 175 " 3 1/0 6 8.170 95 $776.15
Transformer T-N7 E7228 Switchgear #2 |175 " 3 1/0 6 8.170 106 $866.02
Panelboard MP1 E1206B T-N1 400 4-500KCMIL + 1#2G IN3 1/2" C 4 500 kemil 2 48.600 210 $10,206.00
Panelboard MP2 E2101 T-N2 250 4-250KCMIL + 1#4G IN 3" C 4 250 kemil 4 24.610 210 $5,168.10
Panelboard MP3 E3101 T-N3 250 " 4 250 kemil 4 24.610 210 $5,168.10
Panelboard MP4 E4101 T-N4 250 " 4 250 kemil 4 24.610 210 $5,168.10
Panelboard MP5 E5101 T-N5 250 " 4 250 kemil 4 24.610 210 $5,168.10
Panelboard MP6 E6101 T-N6 250 " 4 250 kemil 4 24.610 210 $5,168.10
Panelboard MP7 E7101 T-N7 250 " 4 250 kemil 4 24.610 210 $5,168.10
Panelboard NP1 E1229 T-N1 400 4-500KCMIL + 1#2G IN3 1/2" C 4 500 kemil 2 48.600 10 $486.00
Panelboard NP2 E2228 T-N2 250 4-250KCMIL + 1#4G IN 3" C 4 250 kemil 4 24610 10 $246.10
Panelboard NP3 E3228 T-N3 250 " 4 250 kemil 4 24.610 10 $246.10
Panelboard NP4 E4228 T-N4 250 " 4 250 kemil 4 24610 10 $246.10
Panelboard NP5 E5228 T-N5 250 " 4 250 kemil 4 24.610 10 $246.10
Panelboard NP6 E6228 T-N6 250 " 4 250 kemil 4 24.610 10 $246.10
Panelboard NP7 E7228 T-N7 250 " 4 250 kemil 4 24.610 10 $246.10
Total Wire Cost]  $48,704.43]
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Existing System

The next two pages contain a complete summary of the components of both the existing system and the redesigned system.

{ 4-250KCMIL + P 5 4 ! 4-250KCMIL +
I#4GIN3'C C1#4GIN 3" C

| 4-500KCMIL —C D ( >7 4

P+ 1#2GIN3

-500KCMIL
i+ 1#2GIN3

{ 4 SETS OF
{ 4-500KCMIL +
#4/0G IN 3" C

{ 4 SETS OF
: 4-500KCMIL +

{ 2 SETS OF
: 3-500KCMIL +

{ 2 SETS OF
© 3-500KCMIL +

Do LD A#1+1#8G.
PoiTINT2eC
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Thesis System

MP7 MP7ZA MP7B MP7C MP7D NP7D NP7C NP7B NP7A NP7
250A 100A 100A  150A  100A 100A  100A 100A 100A 250A
208Y-120 208Y-120 208Y-120 208Y-120 208Y-120 208Y-120 208Y-120 208Y-120 208Y-120 208Y-120

L A
Pob
MP6 MP6A MP6B MP6C MP6D NP6D NP6C NP6B NP6A NP6
250A 250A 250A 150A  100A 100A  100A 100A 100A 250A
208Y-120 208Y-120 208Y-120 208Y-120 208Y-120 208Y-120 208Y-120 208Y-120 208Y-120 208Y-120
L A
T
MP5 MP5A MP5B MP5C MP5D NP5D NP5C NP5B NP5A NP5
250A 100A 100A 150A  100A 100A 100A 100A 100A 250A
208Y-120 208Y-120 208Y-120 208Y-120 208Y-120 208Y-120 208Y-120 208Y-120 208Y-120 208Y-120
L L
Poob
MP4 MP4A MP4B MPAC MP4D NP4AD NP4C NP4B NP4A NP4
250A 100A 100A  150A  100A 100A  100A 100A 100A 250A
208Y-120 208Y-120 208Y-120 208Y-120 208Y-120 208Y-120 208Y-120 208Y-120 208Y-120 208Y-120
L L
T
D 2b
MP3 MP3A MP3B MP3C MP3D NP3D NP3C NP3B NP3A NP3
250A 100A 100A  150A  100A 100A 100A 100A 100A 250A
208Y-120 208Y-120 208Y-120 208Y-120 208Y-120 208Y-120 208Y-120 208Y-120 208Y-120 208Y-120
L i
C2b
MP2 MP2A MP2B MP2C MP2D NP2D NP2C NP2B NP2A NP2
250A 100A 100A  150A  100A 100A  100A 100A 100A 250A
208Y-120 208Y-120 208Y-120 208Y-120 208Y-120 208Y-120 208Y-120 208Y-120 208Y-120 208Y-120
¢ [ /\
............ : ZJ
2b
MP1 MP1A MP1B MP1C NP1C NP1B NP1A NP1
400A 150A 150A  150A 100A 100A 100A 400A
208Y-120 208Y-120 208Y-120 208Y-120 208Y-120 208Y-120 208Y-120 208Y-120
|

P1#2GIN31/2"C

A — {2 SETS OF
| 4-500KCMIL P 4-250KCMIL+
P+1#2GIN3 '

: 17275 R
L 3-#1/0 + #6G IN
157 C
! 3-250KCMIL +
| #4GIN 25" C
o © 4-250KCMIL +
PSP iiamGINC
R switchgear #2
p i 4-250KCMIL + 3000A; 480/277V
LiwaGINTTC 3PH: 4W
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Summary
The redesign of the dormitory electrical riser proved to be successful. The estimated
savings created by the different equipment and wire sizes is approximately $71,000.

Like with any system, there are a few disadvantages to thisredesigned system:
® lessspace on occupied floors
O the existing system had the transformersin the basement where space
wasn’t asimportant
O thelargest ofthe new transformersis height - 75.00; width - 44.20;
length - 36.23, and the smallest is height - 48.56; width - 28.22; length -
23.42
O see Appendix C: Electrical for electrical room plans
® extraloadingon the structural system
O each transformer can be expected to weigh between 930 - 1440 pounds
each

However, the advantagesto the redesigned system far outweigh the disadvantages:
® smaller transformersare needed at each floor
O the twotransformersin the existing design that are used to feed power
to the dormitory floors are way larger than they need to be
® smaller wire sizes can be used
O due to higher voltage distribution
O savingscreated by using less copper
O savings of $34,000
® lessvoltage droptothe top ofthe building
O due to higher voltage distribution
O thisincreasesthe overall efficiency of the system
® several piecesof equipment that can be eliminated/resized, including:
O (2)1600MCB switchboards
O (2) 800A draw-out breakers
O (2)500kVA transformers
O savings of $37,000
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Short Circuit Analysis
The last part of this electrical study is a short circuit current calculation. This 7-level
analysis was used to determine the maximum short circuit current available at 7 critical
points between the main transformer and branch panel NP2A. This particular branch circuit
was selected because it is typical of

EEN !III

electrical depth

branch circuits feeding panels NP2A -
NP7A, where these calculations were
completed for the the typical branch
circuit with the shortest wire lengths,
to ensure AIC ratings would be
adequate for all other typical branch
circuits. All other branch circuits (for
NP2A - NP7A) will have an equal or
lower short circuit current, and can be
sized to match panel NP2A.

switchgear These calculations were conducted
X, using the Cooper-Bussman method for
X finding short circuit currents. Each
! level occurs at the locations shown to
the left.
X1: Transformer (T-2) Secondary X2: at Switchgear X3: Switchgear X4: at Transformer (T-N2) Primary

| sc (A) from X3

Wire Length

Number of Wires per

C Value

Voltage (V)

f

M

| sc sys RMS (A)

% motors

| motor contribution (A)

| total sym sc RMS (A)

| sc sys RMS (A) Isc (A) from X1 Main Transformer Size
Primary Voltage (V) Wire Length Voltage at Switchgear (V)
Secondary Voltage (V) Number of Wires per Full Load Current (FLA)
Impedance C Value I sc (A) from X2
Transformer Size (kVA) Voltage (V) % motors
f | motor contribution (A)
f M | total sym sc RMS (A)
M I sc sys RMS (A) Wire Length
| sc sys RMS % motors Number of Wires per Phase
| motor contribution (A) C Value
| total sym sc RMS (A) f
M
I sc sys RMS (A)
| motor contribution (A)
| total sym sc RMS (A)

X5: Transformer (T-N2) Secondary X6: Panel NP2 X7: Panel NP2A
| sc sys RMS (A) from X4 | sc sys RMS (A) from X5 | sc sys RMS (A) from X6
Primary Voltage (V) Wire Length Wire Length
Secondary Voltage (V) Number of Wires per Number of Wires per Phase
Impedance C Value C Value
Transformer Size (kVA) Voltage (V) \oltage (V)

f f
f M M
M I sc sys RMS (A) | sc sys RMS (A)
| sc sys RMS % motors % motors

| motor contribution (A)

| total sym sc RMS (A)

| motor contribution (A)

| total sym sc RMS (A)
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Breadths Introduction

The existing design for Prince Frederick Hall features numerous daylight openings. While
thisis great for achieving high illuminance values, these unshaded openings also apply a
heating load within the building. With proper shading, optimized for each facade, this solar
heatingload can be minimized in the hot, summer months and maximized in the cold,
winter months. This study is comprised of two parts: mechanical and architectural. These
studiesare linked by the desire to increase solar utility. This means that passive
architectural featuresare used to provide mechanical systems savings.

Scope

In order to create the largest impact on the total building load, dormitory spaces have been
selected as the target for this study. Floors 2 - 7 consist mainly of dormitory rooms, so by
selecting typical spaces, the savings calculated for one room can be multiplied throughout
all other iterations of that room. The room selection process involved a quick study of the
orientation of Prince Frederick Hall and its different typical dormitory rooms. This building
isinteresting for solar study because it is oriented along the four cardinal directions. To
study different shading techniques for different orientations, rooms facing each direction
have been selected. At each of these directions, the most common typical space was
selected for study. The resulting scope for the mechanical breadth is that solar shading is
optimized for the following spaces:

- 1T b
o E ., I Em

2nd - 7th Floors @

By adjusting the facade to optimize daylight within these spaces, the look of the building will
also change. To protect itsarchitectural form, this second breadth will be used to study the
changes made during the mechanical study. Daylighting control systems are integrated
within the building's architecture, where the scope for this study includes all exterior
surfaces ofthe building. This scope includes the entire facade, not just what was optimized
for solar loads, to ensure a consistent architectural expression. Thisis communicated with a
seriesof renderingstoillustrate difference between existing conditions and final design.
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Solar Shading Options

The pivotal point of these two breadth studies (mechanical and architectural) is the
performance and aesthetics of the passive solar shading. In terms of performance, thisis the
only variable between the existing design and the redesigned building facade. The glazing
type and daylight openings are purposefully left as a constant factor for both situations. The
shading devices themselves then are the sole elementsresponsible for energy savings.
Using architecture to provide heating and cooling benefitsisnot a new idea, as is discussed
in the second breadth of thisreport, so precedent architectural examples were gathered to
indicate realistic design techniques. With that in mind, the following are some examples of
passive shading elements.

NBBJ /W
Seattle ‘/ -

solar shading examples from Mechanical and Electrical Equipment for Buildings >
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Ofthe previous examples, the following were determined to be viable options for use on
Prince Frederick Hall:

VERTICAL Hog o wTAL
SLATS SLATS OVeZ i (4
7/
/

7"
DEEP LIivDdOW TOP ¢« $\DE LIGHT sheLE
SHADIN G

Solar Data
To determine which shading techniques would be the most successful, solar data for the
location had to be obtained.

Location: College Park, Maryland

Latitude: 38.9967° N

Longitude: 76.9275° W

TMY Weather Station: 724060, Baltimore Blt-Washngtn Int'l, Class I

The chart on the following page shows the solar altitude and azimuth throughout the year
for this specific location. The concept of solar shading is to block the sun when you want to
cool a space and allow the sun to enter when you want to heat a space, thus taking full
advantage of solar heat gain. In its most simplified form, we see something like this:

surne

wWintel
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Goal

Solar shading added to Prince Frederick Hall must be optimized according to the location.
This means, taking into account both the solar angles and the heating and cooling cycles
throughout the year. On this solar path diagram, specifically for the latitude of Prince
Frederick Hall, the blue and red shading indicate cooling and heating seasons, respectively:

90°
Ty rr[rryrrrr [ rr[rr[rrJ rr[r [ r [ r— [ rr[ rr [ r [ r— [ rr [ rrr [ r [ I [ T [ T [ 1T T

80°

70°

60°

50°

40°

Solar Elevation

30°

20°

M

10°

M

I
J
B
=

30° 60° 90° 120° 150° 180° 210° 240° 270° 300° 330°
East <—— Solar Azimuth —> West

360°
solar path diagram from: University Oregon Solar Radiation Monitoring Laboratory

The goal of the solar shading, then, isto reduce solar penetration between June - August,
while still allowing maximum sunlight to enter spaces between October - March.
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Mechanical Breadth

This study focuses primarily on cooling loads. The very nature of adding shading to the
windows means that only a decrease in solar heat gain can be achieved. Furthermore, it is
important to focus on cooling loads because cooling systems are sized to handle daytime
solar gain. Where “heating load calculations are generally done for a single hour and are
assumed to occur during the nighttime.”” Nighttime is when there is no solar irradiation to
aid in heating the space. This means that optimizing winter solar penetration into the space
will not have a direct effect on the size of heating equipment needed because, regardless of
daytime optimization, the heating system will still be sized to meet nighttime heating
requirements. However, optimizing solar penetration does mean blocking light during the
summer, while still allowing daylight in during the winter. This does not affect the size of

the heating system, but it does affect the energy used for heating during the day.

Calculation Method

To compare the heat gain with and without shading, the methods described by Spitler’s
Load Calculation Applications Manual ° are used. These steps are outlined fully in section
7.5, Computation of Fenestration Heat Gains, and shown in greater detail in Appendix D:

Breadths. A summary is given here:

Compute relevant solar angles (altitude, azimuth, angle of incidence)
Use to solar anglesto find the unshaded area of windows

Calculate direct beam solar heat gain

Calculate diffuse solar heat gain

Equations to Find Total Solar Heat Gain

First, find direct beam solar heat gain:
4sHG.D = ED-{.'smn'z'FSHGC“:ﬂ:]

E, calculate (see below)
A, 1s the unshaded area of the window
SHGC(0) is the manufacturer's SHGC with an angle correction factor applied

where the method tofind £, is:

E.D — E.D;"f . CDS(E;")

A
Epy = CN
oA exp(B/sin(3)) 8

A and B are both coefficients
CN isthe clearness number, a regional coefficient
B is the solar altitude
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Next, find diffuse solar heat gain:

qsuGd = (Eq+ E.)A - SHGCy; ryse

E, calculate (see below)

E, calculate (see below)

Aisthe total area of the window

SHGC ;5. is the manufacturer's SHGC with a diffuse correction factor applied

where E, (for a vertical surface) is:

Eqw=Y  Epnx-C

Y = 0.45 forcos(6) = —0.20

E,\is known from above
Cisalisted coefficient

E isthe ground-reflected diffuse irradiation:

1 — cosY
E. = Epx(C +sin 8)p, ;“‘"

E,,is known from above

Cisalisted coefficient

B is the solar altitude

p,isthe albedo (ground reflectance)

Y isthe surface tilt angle (90° for vertical surfaces)

Last, combine diffuse and direct solar heat gain to find total solar heat gain:
qsHG = 4SHG,D T 4SHG.d

This method of calculation relies on finding the area of the window that isleft unshaded.
Where the greater the unshaded area is, the greater the solar heat gain will be. Methods
exist to calculate thisunshaded area at different solar angles, but using Trimble SketchUp,
this area was easily estimated.

Optimized Shading

SketchUp wasused toiterate the different solar shading options
seen earlier in thisreport. For the four rooms selected for study,
all used the same window type, diagramed on the left. Keeping
in mind that the unshaded area of the window was the key to
controlling solar heat gain, SketchUp’s solar angles feature
helped toreveal what shading techniques would perform best
for each orientation. A summary of the performance of the final
shading is shown on the next page. The exact geometry of the
shading is discussed afterwards.
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Summer: June 21

With Shading Without Shading
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Below are the different shading techniques that were used to achieve the shaded areas
graphed on the previous page. For South, East, and West orientations, angled slats were
used to allow most winter angle sunlight to pass through and block the majority of summer
angle sunlight. For North-oriented windows, winter sunlight doesn’t reach these windows,
so setting them a few inches deeper into the facade blocks very early morning and very late
evening summer sunlight.

SUHMEL
% W el

“ g

/ No wTeL
N)
SUMHEE o

East & West North

e

Results

Using the calculation method described above and the area of unshaded window for
different daysand orientations, the shading techniques applied to Prince Frederick Hall
have be quantified in terms of q,; (BT U/h), the total solar heat gain through a daylight
opening.

The following graphs show the different solar gains seen per window at each orientation, on
four key days: the summer solstice, the winter solstice, and the equinoxes. The difference is
graphed for solar heat gain with and without shading on windows, where the gains without
shading are shown in dark colors and the solar gains with shading are shown in light colors.
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June 21 Solar Gains
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Equinox Solar Gains
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The four days selected for study are the two solstices (when the sunisat its lowest and
highest) and the equinoxes (which both have the same sun angles). During the summer, the
goal wastoreduce the shaded area as much as possible, but during the winter, the goal was
to leave as much area unshaded as possible. However, due to the nature of shading, a
reduction of thermal gain still does occur in the winter. To determine if the proposed
shading is an effective addition to the building, the beneficially reduced summer solar gain
hasbeen compared to the detrimentally reduced winter solar gain. In this case it isassumed
that it is beneficial to reduce the solar gain during cooling season: June 21and September 21.
Anditisdetrimental to reduce the solar gain during the heating season: December 21 and
March 21.

Reduction in Solar Heat Gain
BTU/window/day
South East West North
June 21 -858.88 -2,630.91 -2,652.41 -444 66
December 21 -2,494.79 -947.23 -91.49 0.00
September 21 -2,765.25 -1,953.55 -1,613.39 0.00
March 21 -2,765.25 -1,953.55 -1,613.39 0.00

The above values are the calculated difference between the BT Us of solar thermal gain
without shading and the BT'Us of solar thermal gain with shading. These were first
calculated per window at each orientation. Since there is not an equal number of windows
per facade, these values were then multiplied based on the number of windows per facade.
The total energy savings represents the net solar thermal BT Us saved during the summer
less the solar thermal BT Us blocked in the winter.
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Energy Savings
South East West North
Number of Windows 66 36 48 18
Cooling Season Net BTUs -239192 -165040 -204758 -8004
Heating Season Net BTUs -347163 -104428 -81834 0
Net BTUs -107970 60612 122924 8004
Total 83570 |BTUs

By adding the proposed shading to Prince Frederick Hall, the HVAC system will be required
to produce approximately 83,500 less BTUs of energy per year.

61



sarah miller | prince frederick hall mechanical & architectural breadths

Architectural Breadth

Historical Passive Solar Architecture

With the growing popularity of photovoltaics and large-scale solar concentrating systems, it
might be easy to think of solar technology as symbolic of our modern society. However,
humans have been looking to the sun’s energy since the dawn of civilization. As early as the
12 century BCE® the Chinese began orienting their buildings to maximize solar utility.
Historically, there is evidence of many other cultures that used solar design in their
architecture.

Erlitou e 7~
Pallace St

Olynthian

apartments

The Chinese were only the first “to perfect the art of designing homes and whole cities so
that all people could warm their houseswith the sun’s heat in winter and, during summer,
keep the sun out of their houses so they could stay cool and comfortable.”® The Erlitou
Palace was one of their first solar buildings that we have archaeological evidence of today,
but the Chinese refined solar architecture over the centuries, establishing cities that were
oriented to the sun, making solar accessible to all social classes.

Tothe Greek’s, the solar design of buildings was important as well. Around 432 BCE, a group
of Greeks from Athens pioneered a new city. Olynthus was a city designed around solar
angles, where streets were spaced so every house could receive sunlight without shadowing
those aroundit.® Olynthus provedto the Greeks how effective solar heating was. The
growing wealth of Greece began to constrict available fuel sources. And as wood became
more and more expensive, the government implemented legislation to protect citizens
from ever increasing prices. Incidentally, this “coincided with the popularization of solar
architecture there, no doubt also a response to the scarcity of wood.”® Thisisn’t the last time
we will see a nation with rising fuel prices turn to the sun for energy.

In Roman times, Vitruvius addresses solar design in his The Ten Books of Architecture.
Later Palladius takes up his mantle and recommends sun-heating techniquesto hisrich
clients. Like in Greece, solar design only saw widespread popularity after the rising cost of
wood drove the population to seeknew innovations to heat their homes.
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Modern Architecture

In the Greeksand Romans we see two separate cultures driven to solar power when other
energy sources became constrained. So if less available fuel drives a culture to maximize
utilization of solar design, is it possible that an abundance of fuel could drive a culture to
neglect solar design? In Solar Energy Conversion Systems’, Jeffrey Brownson writes that
an “examination of economics and social behavior leads one to hypothesize that the
perception of solar energy as diffuse isas much a result of the available geofuelsin the USA
asitisthe perceived necessity of those fuelsand the non-substitutability of geofuels for the
modern public.” The lack of passive solar design in the last 50 years of architecture is, in
part, reflective of the public’s perception of solar energy as insufficient.

\/

1958 Buuldmg"

Shown above are buildings characterizing International Style architecture. Skyscrapersall
throughout the 20™ century exhibit characteristics of this style. And while this style
certainly hasits merits and many aesthetic and practical reasons for such popularity, it
shows a lack of interest in solar utilization. In Let It Shine : The 6,000-year Story of Solar
Energy®, John Perlin writes that, “a growing affluence that allowed people to indulge their
appetite for new electric appliances, combined with the postwar baby boom, helped
increase electricity generation by over 500 percent between 1945 and 1968...U.S. fuel
consumption as a whole more than doubled between 1945 and 1970.” It seems no mere
coincidence that this perception of energy abundance coincides with the popularity of
characteristics of the International Style.

The dawn of nuclear energy turned people further away from solar energy. Until, in the
1970’s, when other energy forms hit a crisis. It wasn’t until then that reformist groups began
to embrace solar energy as having “sufficient potential for changing the institutional
structures of the country so that some of the powers find it threatening.”® This idea has
since grown into a potential way for us to combat global warming and increase
self-sufficiency. And not unlike the Greeks and Romans, we see a new awareness of solar
power as a viable energy source for the 21" century.
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Passive Solar at Prince Frederick Hall

“The aesthetic goal in any composition is to achieve synergy, where all the
elements are so well composed that the whole exceeds the sum of its parts,
giving the composition a transcendent quality... passive solar architecture
using the theme of comfort, health and sustainability is becoming the
architecture of the twenty-first century.”

-Passive Solar Architecture Pocket Reference®, page 79

The most important goal of the architectural changes applied to Prince Frederick Hall was
to create a more comfortable and more energy efficient space. Therefore, the form of the
solar shading devices was determined solely by their functionality. In the previous
mechanical breadth section, shading devices are defined for use on this building. In this
architectural breadth these functionally defined shades are added to the existing building,
where other changes have also been made to the facade for a unified composition.

Conceptual Design
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Existing Facade
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summary

Prince Frederick Hall is to be a new beacon of sustainability for The University of Maryland,
currently targeting LEED Gold. But thisis also a building used by students, for: learning,
working, socializing, and living, and maximizing the comfort of the building means
increasing student satisfaction and productivity. It was important that all four studies,
lighting, electrical, mechanical, and architectural, embraced both of these goals.

In the lighting depth study, illuminance criteria were adhered to for maximum comfort and
reduction oflighting power density. By avoiding over-illuminating the four spaces selected
for the study, LPD was reduced by 51%. For the electrical depth, decentralizing transformers
proved to be a cost effective change, and distributing a higher voltage also meansless
voltage drop in the building’s main risers, thusincreasing the efficiency of this system. The
two breadth studies, mechanical and architectural, were linked by the desire to add solar
shading to the facade of the building. The mechanical system benefits from a reduction of
solar heat gain during peak cooling hours, and the passive solar shading visibly
communicates the sustainable aspirations of this project.

Humans have instinctually been able to orient themselves appropriately to the sun for
millennia. The ancient Chinese, Greeks, Romans, and Native Americans all applied passive
solar design to their architecture. But with the onset of the industrial revolution and the rise
of skyscrapers, the sun somehow lost itsimportance to us. We've spent a century now, using
the power of machinesto fight against the sun’sirradiance and ignoring its light. Recently
sustainable design has seen a surge in popularity, and it ssems new to us. But in truth, we're
only just coming back to what so many ancient culturesalready knew: the sun is our most
powerful resource.

Sustainable design is going to drive a new era of architecture. And it won't be the same this
time around. Our requirements are different than they were hundreds of yearsago, and
today we have new materials. We continue to develop new tools to calculate, design, and
improve our buildings. Now we can quantify and communicate across the globe what is most
efficient, always with the goal devising new innovations. But it's not going to happen fast.
Sustainable design hasto come one building at a time. It happens first with the desire to
improve the efficiency of a single system within a building, to study the movements ofthe
sun, and discoveries of past cultures. But one study at a time, we can improve our buildings,
our comfort, and our environment.

67



E

el
L

%

G

et




sarah miller | prince frederick hall | appendix
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Appendix B: Lighting
Luminaire Schedule
Type Mark |Description Manufacturer Lamp Quantity | Input Watts
Lobby|L-5 LED tape LED Linear LED (1.4 WILF) 30(|1.4
L-2b 4" Square Downlight; high output Lightolier LED 15(19.8
L-6a 36" cyliner pendant Eureka LED 5[40
L-6b 54" cyliner pendant Eureka LED 8|64
L-6¢ 72" cyliner pendant Eureka LED 4187
L-7 2 cell downlight iGuzzini LED 1514.2
L-8 Decorative pendant Eureka 2-18W CFL 3|37
Seminar Room|L-3 Semi-recessed linear wall washer Architectural Lighting Works |1 - 28W T5 4130
L-4 Linear pendant 4' direct/indirect Focal Point LED 12(98
L-5 LED tape LED Linear LED (1.4 W/LF) 33(1.4
Dormitory Suite|L-1 Surface mounted linear with wrapped lens Architectural Lighting Works [LED (7 W/LF) 8(15.8
L-2a 4" Square Downlight; low output Lightolier LED 418.7
Entry Plaza|LE-1 Exterior 15' UMD Standard LED Pole LSI Industries LED 41138
LE-2 LED tape; IP67 rated LED Linear LED 268(1.4
LE-3 Bollard Cooper LED 7(8.6
Light Loss Factors
LLF calculation
Type Mark |Initial Lumens |Mean Lumens |BF LDD LLD Total Input Watts
Lobby|L-5 1241 0.90 0.90 0.81|1.4
L-2b 1000 0.90 0.90 0.81|19.8
L-6a 3880 0.90 0.90 0.81|40
L-6b 6200 0.90 0.90 0.81|64
L-6¢ 8530 0.90 0.90 0.81|87
L-7 300 0.90 0.90 0.81|4.2
L-8 2500 2250 0.9 0.90 0.90 0.73|37
Seminar Room(L-3 2900 2750 0.95 0.90 0.95 0.81|30
L-4 3373 0.90 0.90 0.81(98
L-5 1241 0.90 0.90 0.81|1.4
Dormitory Suite|L-1 1222 0.90 0.90 0.81|15.8
L-2a 500 0.92 0.90 0.83/8.7
Entry Plaza|LE-1 1000 0.90 0.90 0.81138
LE-2 1241 0.90 0.90 0.81|1.4
LE-3 57 0.90 0.90 0.81/8.6
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ARCHITECTURAL

Type L-1 LIGHTING WORKS

TRIPLANE

SPECIFICATION GUIDE

@.

Architectural Lighting Works reserves the right to make ch7q|nges to fixture design, finish and engineering at any time.

www.archltgworks.com
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TRIPLANE - Suspended, Surface and Wall

Page 1 of 2

Specification and Ordering Information:

1. Style:

Q TRPD- Suspended Direct (TRPD)
TRPSM| 0 TtRPW - Wall Mount (TRPW)

M TRPSM- Ceiling/Surface Mount (TRPSM)

2. Overall Run Length:
B M Individual (2°,3°,4°,5°,6°,7°,8°)
2 Q Continuous (Enter total run length, i.e 20%)

3. Lamping

FSO - Fluorescent - Standard Output T5 (FSO)

FHO - Fluorescent - High Output T5(FHO)

**HP7- 80 LPW High Performance LED White 7W/LF (HP7)
**HP10 - 80 LPW High Performance LED White 10W/LF (HP10)
**HP14 - 80 LPW High Performance LED White 14W/LF (HP14)
0 3000k Q 5000k

0 3500k

0 4000k

U RGB - LED Color Changing (RGB)-Consult Factory for Control
Interface Options

Q LXHO - Seamlessline lamp (LXHO Feelux High Output)*

O LXHE - Seamlessline lamp (LXHE Feelux High Efficiency)*

**REMOTE DRIVER REQUIRED

HP7

polooD

4. Ballast Specification:

| appendix

ARCHITECTURAL
LIGHTING WORKS

TYPE:

L-1

3 b

Jf 2% 'I' F%t

TRPW TRPD

T
W7 %

R
et

TRPSM

*1A - Option: Seamlessline Lamp (SL) End to End Lamp Mounting

o

=i : _hl_;
*Channel dimensions identical to standard T5 lamping. Luminous
ends eliminate the need for staggered lamping. Consult factory
for additional details.

WH (White powdercoat)
RAL (Specify RAL # of powdercoat of your choice)

Il **LED - LED Power Supply, non-dim (LED)
LED Q **LED-DIM - LED Power Supply with 0-10V dimming (LED-DIM)
Q STD - Standard Electronic, non-dim <10%THD (STD)
O *MK7- Advance Mark 7® Dimming 0-10V (MK7)
O * MK10 - Advance Mark 10® Dimming (MK10)
Q * HILUME - Lutron Hilume 3-D® (HILUME3D)
Q ** HILUME-A - Lutron Hilume A Series LED® (HILUME-A)
Q * HSeries- Lutron H-SERIES® Dimming (HSERIES)
QO *ECOSYS- Lutron ECOSYSTEM® Dimming (ECOSYS)
Q *BALSTAR - Ballastar® Light level switching (BALSTAR)
Q *USD - Superdim® Dimming (USD) |
0 * QUICK - Osram Quicktronic® Dimming (QUICK)
i—
*Please consult ballast manufacturer for lamp/ballast compatibility )
**REMOTE DRIVER REQUIRED
5. Voltage:
B 120- 120 volt (120)
120 Q 277-277 volt (277)
QO UNV - Universal voltage (UNV) (Fluorescent Only)
Q 347 - 347 volt (not available in dimming) (347)
6. Finish:
B * AL (Natural “Ultimatte” aluminum)
AL O BK (Black powdercoat)
Q
Q

* AL is standard on all Triplane product

7. Additional Options:

OS - Occupancy Sensor

PH - Photocell - Consult Factory (PH)

OS - Occupancy Sensor - Consult Factory (OS)
EM - Emergency Ballast (EM)

KO - Side Knock Out (KO)

ooooo

Spacing Criterion 1.2
1.6
Efficiency 88.7 % 8ft suspension hardware standard (included)

Power Canopy to cover 4-O Junction Box

Catalog # TRPS-4-FS0-120 Integral steel band at point where lens edges meet

Design Specifications

Construction
Extruded architectural grade 76061 aluminum. Minimum wall thick-
ness is .080” 100% recyclable.
Reflectors are formed from .040 aluminum and finished in Titanium
white powdercoat.
Lenses are made from twin layered extruded high-impact acrylic.
EXTis a half frosted/white combination.
Electrical Details
All ballasts are electronic <10% THD
Class P electronic ballasts - Programmed start
Standard and dimming ballasts are integral to channel (unless other-
wise noted).
LED options available (consult factory)
Multiple interface options availiable including dimming, motion sens-
ing, daylight harvesting and DALI.
ETL Listed
Non-lensed units rated for Indoor location only.
Lensed units rated for damp location.
Emergency
Fixtures can be wired for emergency circuit or emergency battery
backup.
Emergency one-lamp ballasts provide 90 minutes of illumination.
T5/T5HO = Initial output of 1300 Lumens
Finish
Al fixtures are standard in Ultimatte aluminum finish (AL) - A,
etch and two-step clear anodizing process that gives a s
3 s

clean and durable surface.

Architectural Lighting Works reserves the right to make chang?séo fixture design, finish and engineering at any time.

www.archltgworks.com
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Colors and Finishes:

STANDARD: “Ulti-
matte” Natural alu-
minum : A two step,
clear anodizing
process that creates
a smooth and
durable surface.

OPTION: Black - BK
powdercoat

sarah miller | prince frederick hall

TRIPLANE - Suspended, Surface and Wall

OPTION: White - WH
powdercoat

RAL

OPTION: RAL - pow-
dercoat the RAL
color of your choice.
Specify RAL code.

| appendix

ARCHITECTURAL
LIGHTING WORKS

TYPE:

L-1

Design Specifications

Construction

Extruded architectural grade T6061 aluminum. Minimum wall thick-

ness is .080" 100% recyclable.

Reflectors are formed from .040 aluminum and finished in Titanium

white powdercoat.

Lenses are made from twin layered extruded high-impact acrylic.

EXT is a half frosted/white combination.

Electrical Details

All ballasts are electronic <10% THD

Class P electronic ballasts - Programmed start

Standard and dimming ballasts are integral to channel (unless other-

wise noted).

LED options available (consult factory)

Multiple interface options availiable including dimming, motion sens-

ing, daylight harvesting and DALI.

ETL Listed

Non-lensed units rated for Indoor location only.

Lensed units rated for damp location.

Emergency

Fixtures can be wired for emergency circuit or emergency battery

backup.

Emergency one-lamp ballasts provide 90 minutes of illumination.

T5/T5HO = Initial output of 1300 Lumens

Finish

All fixtures are standard in Ultimatte aluminum finish (AL) - A deep

efch and two-step clear anodizing process that gives a smooth,

clean and durable surface. (‘“”4
N, H

Architectural Lighting Works reserves the right to make cigiges to fixture design, finish and engineering at any time.

www.archltgworks.com



sarah miller | prince frederick hall | appendix

e C4X4L05
| 2 X 442" F In Ki
Calculite LED 4 )2 2" Frame-In Kit
Page | of 2
New Construction Frames Retrofit Frames
E
E
g @ (158mm) Screw-in Base
I3e) .ﬂ V)
10 5E | 2-7/8" 3-1/4"
J_ 4y SN (73mm) (83mm)
4-5/8" (117 mm) Dia. 2" (50 mm) max. —
5-13/16" (148 mm—) Dia. Ceiling Thickness
| 20" (508 mm) to
30" [762mm] 3-3/4"
. 93/4" (248 mm) (95mm)
E = : Junction Box Mount
g GR
2 - To iew 1-1/2"
2-3/8" (38mm)
(60mm)
Ordering Guide: Frame-in Kits
Frame-in Kit Series Installation Options Input Voltage Options

C4X4L05 N (New construction)

1 (120v)
2 (277V)

Blank (Electronic low voltage dimming - 120V only)
EM (Emergency)
ZI10V (0-10V dimming)

Example: C4X4LO5SNIEM

IR LTI RPN Type: L-2a

Job Name: Prince Frederick Hall
Cat.No: CAXAL05-N-1

Notes: 500 lumen package

74

PHILIPS
LIGHTOLIER



sarah miller |

prince frederick hall

| appendix

CAXAL05

Calculite LED 45" X 4 4" Frame-In Kit

Features

Ceiling Cutout (Trim Aperture): 5 1/4" (4 5/8")

Depth (including Light Engine): 5 3/4" (146mm)

Power Connection: Attaches to light engine via

push-in connector

(on frame). Removable cover provides access.

Junction Box: UL listed for 8 No. 12 AWG, 90°C through
branch circuit connectors. Allows inspection from below.
Thermal Protector: Meets NEC & UL requirements.

Do not install insulation above nor within 3" of any part

of luminaire.

New Construction Frame

Mounting Frame: Galvanized steel. Vertical adjustment
mechanism mounts to most ceiling systems using mounting bars
or 1/2" EMT tubing (by others). Alignment holes and markings
allow fixture to be preset prior to installation.

Vertical Adjustment: Light engine adjusts in frame below
ceilings up to 2".

Horizontal Adjustment: Rotating plate allows for 360° of
adjustment prior to connection of power supply. Adjusts and
locks via two wing nuts accessible through aperture.
Mounting Bars: Pre-installed telescoping mounting bars extend
to 30" long and lock into position. Attach to steel or wood joists

without accessories.

Philips Lightolier

e: lol.webmaster@philips.com
t (508) 679-8131

w: www.lightolier.com

C4X4L05 August 28,2012

PHILIPS

Specifications are subject to change without notice.

Page 2 of 2

Electrical

Electronic Power Supply: 120 or 277V, 50/60Hz, encased,
overload and short circuit protected, thermal regulation to
protect against overheating, sound rating “A”, -20°C minimum
starting temperature, 40°C maximum operating temperature.
Dimming compatibility: See LED-DIM specification sheet.

Input Input Input  [LED Drive |Input |LED [THD |Power
Voltage |Frequency |Current|Current |Power |Power Factor
120V 50/60Hz |0.074 |350mA IW* 18W  |<5% [>0.9
277V |50/60Hz [0.032 |350mA IW* |8W  [<I0% [>0.8
*+/- 5%

Rated Life: 50,000 hours

Options and Accessories

Dimming Capability: 12V electronic. See LED-DIM
specification sheet

Emergency Capability: See LED-LMI specification sheet.

Labels
UL, cUL, 1.B.EW.
5 Year Warranty

75
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e C4X4110
| 2" X 442" F In Ki
Calculite LED 4 )2 2" Frame-In Kit
Page | of 2
New Construction Frames Retrofit Frames
£ Il
:
= @ /
- (159mm) )
% - -l Screw-in Base
Lo n n
1 2-7/8 3-1/4
_I_ ? (73mm) (83mm)
4-5/8" (117 mm) Dia. 2" (50 mm) max. —
'5-13/16" (148 mm) Dia. Ceiling Thickness 418
20" (508 mm) to -
30" [762mm] 13-3/4"
. 93/4" (248 mm) (95mm)
g = Junction Box Mount
o
S
4
w =
3 : 1-1/2
Top View 2-3/8" (38mm)
(60mm)
Ordering Guide: Frame-in Kits
Frame-in Kit Series Installation Options Input Voltage Options
C4X4LI10 N (New construction) 1 (120V) Blank (Electronic low voltage dimming - 120V only)
2 (277V) EM (Emergency)

LD (Lutron driver)
ZI10V (0-10V dimming)

Example: C4X4LIONIEM

JLT R DIV Type: | -2b

JobName: Drince Frederick Hall
Cat. No.: C4X4L1 0_N_1

Notes: 1000 lumen package

76

PHILIPS
LIGHTOLIER
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C4X4L10

Calculite LED 45" X 4 4" Frame-In Kit

Page 2 of 2
Features Electrical
Ceiling Cutout (Trim Aperture): 5 1/4" (4 5/8") Electronic Power Supply: 120 or 277V, 50/60Hz, encased, overload
Depth (including Light Engine): 5 3/4" (146mm) and short circuit protected, thermal regulation to protect against
Power Connection: Attaches to light engine via overheating, sound rating “A”, -20°C minimum starting temperature,
push-in connector (on frame). Removable cover 40°C maximum operating temperature, dimmable with standard
provides access. electronic low voltage (ELV) dimmer. Dimming compatibility: See
Junction Box: UL listed for 8 No. 12 AWG, 90°C LED-DIM specification sheet.
through branch circuit connectors. Allows inspection Input | Input Input |LED Drive]lnput |LED |THD |Power
from below. Voltage |Frequency |Current{Current |Power |Power Factor
Thermal Protector: Meets NEC & UL 120V |50/60Hz [0.167 [350mA  [20W* |I18W [<5% |>0.9
requirements. Do not install insulation above nor 277V |50/60Hz [0.072 [350mA _|20W* | 18W [<10% |>0.8
within 3" of any part of luminaire. * +/- 5%
New Construction Frame Rated Life: 50,000 hours

Mounting Frame: Galvanized steel. Vertical . .
Options and Accessories

djustment hani tst t ceili
adjustment mechanism mounts to most cetling Dimming Capability: 12V electronic. See LED-DIM specification

systems using mounting bars or 1/2" EMT tubing (by sheet

thers). Ali t hol d ki llow fixture t
others). Alignment holes and markings allow fixture to Emergency Capability: See LED-LMI specification sheet.

be preset prior to installation.

Vertical Adjustment: Light engine adjusts in frame Labels
below ceilings up to 2". UL, cUL, I.B.EW.
Horizontal Adjustment: Rotating plate allows for 5 Year Warranty

360° of adjustment prior to connection of power
supply. Adjusts and locks via two wing nuts accessible
through aperture.

Mounting Bars: Pre-installed telescoping mounting
bars extend to 30" long and lock into position. Attach

to steel or wood joists without accessories.

Philips Lightolier

pH Ll pS e: lol.webmaster@philips.com
t: (508) 679-8131
w: www.lightolier.com

C4X4LI10 August 28,2012

Specifications are subject to change without notice. 77
© Koninklijke Philips Electronics N.V,,2010. All rights reserved.
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ARCHITECTURAL
Type L-3 LIGHTING WORKS

LIGHTPLANE LINEAR WALL WASHER

Recessed
SPECIFICATION GUIDE

Architectural Lighting Works reserves the right to make changes Tof‘gfure design, finish and engineering at any time.
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LIGHTPLANE LINEAR WALL WASHER

Page 1 of 1

Specification and Ordering Information:

1. Style:
B Trim (LPLWWT)
LPLWWT
2. Mounting:
M Drywall (DRY)
DRY 0 Exposed T-Grid -15/16" (TGRID)
O Exposed Slot T-Grid -9/16" (SLOT)
O Hunter Douglas® Techstyle Classic (HDC)
Q Hunter Douglas® Techstyle Traditional (HDT) N
0 Hunter Douglas® Integrated - Consult Factory (HDI) S —
0  Armstrong® Techzone - Consult Factory (ATZ)
3. Overall Run Length:
M Individual (2°,3',4',5",6',7",8')
4 QO Continuous (Enter total run length, i.e 20)
4. Lamping
FSO - Fluorescent - Standard Output (FSO)
FSO FHO - Fluorescent - High Output (FHO)
**HP7- 80 LPW High Performance LED White 3500° 7W/LF (HP7)

HP10 - 80 LPW High Performance LED White 3500° 10W/LF (HP10)
HP14 - 80 LPW High Performance LED White 3500° 14W/LF (HP14)
***T8 - Fluorescent T8 (T8)

LXHO - Seamlessline lamp (LXHO Feelux High Output)*
LXHE - Seamlessline lamp (LXHE Feelux High Efficiency)*
*See Option TA

" lighting
facts

LED Product Partner

pcooooocc @

5. Ballast Specification:

STD

6. Voltage:
120

7. Finish:
WH

LED - LED Power Supply, non-dim (LLED)
QO LED-DIM - LED Power Supply with 0-10V dimming (LLED-DIM)
@ STD - Standard Electronic, non-dim <10%THD (LSTD)
O RGBSEQ - RGB with integral sequencer, no control (LRGBSEQ)
0 RGBDIM - RGB with 0-10V Dimming Control Wires (controllers not in-
cluded) (LRGBDIM)
0 RGBDMX- RGB with DMX Interface module (DMX confroller not included
(LRGBDMX)
* MK7 - Advance Mark 7® Dimming 0-10V (MK7)
* MK10 - Advance Mark 10® Dimming (MK10)
* HILUME - Lutron Hilume 3-D® (HILUME3D)
** HILUME-A - Lutron Hilume A Series LED® (HILUME-A)
* HSeries- Lutron H-SERIES® Dimming (HSERIES)
* ECOSYS- Lutron ECOSYSTEM® Dimming (ECOSYS)
* BALSTAR - Ballastar® Light level switching (BALSTAR)
*USD - Superdim® Dimming (USD)
* QUICK - Osram Quicktronic® Dimming (QUICK)
*Please consult ballast manufacturer for lamp/ballast compatability.
** OPTION FOR LINEAR LED ONLY

ooooo0opoO0o

120 - 120 volt (120)

277 - 277 volt (277)

UNV - Universal voltage (UNV) (Fluorescent Only)
347 - 347 volt (not available in dimming) (347)

* AL (Natural “Ulfimatte” aluminum)

BK (Black powdercoat)

WH (White powdercoat)

RAL (Specify RAL # of powdercoat of your choice)
* AL is standard on all Lightplane Linear product

COCNOO0 coom

8. Additional Options:

[l *OS - Occupancy Sensor (OS)

0s O *PH - Photocell - Consult Factory (PH)
O EM - Emergency Ballast (EM)
O EMC - Emergency Circuit (EMC)
* Consult factory for options. Size limitations exist
*1A - Option: Seamlessline Lamp (SL) End to End Lamp Mounting

*Channel dimensions identical to standard T5 lamping. Luminous
ends eliminate the need for staggered lamping. Consult factory
for additional details.

prince frederick hall

RGB - LED Color Changing (RGB)-Consult Factory for Control Interface Options

| appendix

ARCHITECTURA
LIGHTING WORK!

TYPE:

L-3
+ %+ g+
T
o &/ o 36
L -
% — b % —
Trim Only Trim in grid

-Flange is integral on all units
-Integral High Efficiency Lens on
ALL units

lighting facts

**LED Information relating to HP7 opftion (2 FT section)

santng Wors

Light Output (Lumens) 934
Watts 15.7
Lumens per Watt (Efficacy) 59
Sl Acemy, ss

Visit www lightingfacts.com for the Label Reference Guide.

Design Specifications

Construction

Extruded architectural grade T6061 aluminum. Minimum walll thick-
ness is .080" 100% recyclable.

Reflectors are formed from .040 aluminum and finished in Titanium
white powdercoat.

Integral, 93.4% efficient, high-transmission optical lens for lamp
shielding and superior diffusion.

Electrical Details

All ballasts are electronic <10% THD

Class P electronic ballasts - Programmed start

Standard and dimming ballasts are integral fo channel (unless other-
wise nofed).

LED options available (consult factory)

Multiple interface options available including dimming, motion sens-
ing, daylight harvesting and DALI.

ETL listed for Indoor location only.

Emergency

Fixtures can be wired for emergency circuit or emergency battery
backup.

Emergency one-lamp ballasts provide 90 minutes of illumination.
T5/T5HO = Initial output of 1300 Lumens

Finish

All fixtures are standard in Ultimatte aluminum finish (AL) - A deep
efch and two-step clear anodizing process that gives a smooll;:r,ir

clean and durable surface. (Tb
€.

Powder Coat options are available. Consult factory.

Architectural Lighting Works reserves the right to make ch@@es to fixture design, finish and engineering at any time.

www.archltgworks.com
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Type L-4

FOCAL POINT

4’ long decorative luminous LED pendant.

Elliptical body is edge lit to define a
sparkling circular pattern and create a
glowing, textured appearance.

Concealed LEDs illuminate Theory’s inside
and outside surfaces independently.

Two circuits are standard with separate
control of direct and indirect distributions.

Low voltage power is delivered via elegant

Covered by the following US Patents: D605,343, D605,329. European Patents: 001596313-0010, 001596313-0011, H H H
001596313-0012, 001596313-0013, 001596313-0014. Canadian Patents: CA 132827, CA 132828, CA 135421. and mini mal al rcraft Cable SuspenSIOHS'

Luxurious materials appear elegant even
when Theory is not illuminated.

details
5.25" +/-.125"
133.4mm
< | E
o| E
o~
|9
l oo}
all on inside only outside only
4.75"
120.7mm ¥
'
hard surface
canopy
4.63"
117.5mm
4.37"
110.9mm
9.63" |
244.5mm

Delivered Lumens: 3373Im
Total System Watts: 98W

Photometric performance is measured
in accordance with IESNA LM-79.

july 2013 D

48.0"
1219.2mm

Visit focalpointlights.com for
complete photometric data.

80



sarah miller | prince frederick hall

FTHPL-LLP-LL1-L35-2C-120-L3D-T-G-CLV60

Prince Frederick Hall

mounting information

hard surface (below ceiling access) accessible ceiling (top access)

5.25" +/- 125" 5.63"

133 4mm

AN

Ei‘fii§%ﬁ?]ﬂ

]

3.39”
86.1mm

3.44"
87.3mm

6.75"
171.5mm

////////////////1

3.88” \ 1
98.4mm

4" min

7.88" |
200.2mm

1.75"

44.5mm

ceiling cutout: 36.125" x 3.875" (+/- .125") box positioned for cable installation

specifications

construction

molded patterned acrylic exterior mounted to aluminum body
matte white interior reflector

die cast endcaps in polished chrome finish

Pendant weight: 22 Ibs.

led system

concealed linear LED modules
0-10V dimming standard
dimming range to 10%

mounting
white satin acrylic canopy and mounting yoke provided for hard surface applications
for below ceiling access.

suspension and power

low voltage power delivered via aircraft suspension/power cable
adjustable suspension to 60", consult factory for longer lengths
drivers in sheet metal enclosure above ceiling

two circuits standard

labels
UL and cUL listed.

Lifetime and warranty

LED system rated for 50,000 hours at 70% lumen output (L70). Rated life and lumen
output based on maximum ambient temperature of 25°C. 5 year limited warranty.
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ordering

luminaire series
Theory

optic
indirect/direct with
luminous patterned light guide

led system
Standard Output

color temperature
3000K
3500K

circuits
Dual Circuit

voltage
120V
277V

driver
0-10V dimming
Lutron A-Series - EcoSystem

Lutron A-Series - Forward Phase
(120 only)

housing type
T Rated
(Lutron only)

IC Rated
(LD1 only)

mounting
Accessible Ceiling
(grid or other top access)

Hard Surface
(below ceiling access only,
canopy included)

suspension and power feed

60" adjustable aircraft cable with
integral low voltage power delivery

factory options

Chicago Plenum
(LD1 only)

* for more information see Reference section.

FTHPL
FTHPL
LLP
LLP
LL1
LL1
135

L30
L35

2C
2C

120
120
277

L3D
LD1
L3D
LTE

T
.
1c
G
G
HS
CLV60

CLVe60
cp

Focal Point LLC | 4141 S. Pulaski Rd, Chicago, IL 60632 | T: 773.247.9494 | F: 773.247.8484 | info@focalpointlights.com | www.focalpointlights.com.

Focal Point LLC reserves the right to change specifications for product improvement without notification.
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Type L-5
M (£ linear™ - linear lighting solutions 22/07/2013
VarioLED™ Flex ECO LD4 T
/ R oD

4,5 Watt/meter
407 lumen/meter (Im/m)

« Binning: +/- 75 K

Ra/CRI 85

Aufbau & Mafie Assembly & measurement

i< 125 mm (40 x) =i

UV EEST tflienery sl s 3 R 5. 3 s ﬁ'!:'-";lmm

GND 1 sl
«—
10,41 mm 20,83 mm 20,83 mm 20,83 mm 20,83 mm 20,83 mm 10,41 mm

2 mm

Elektrische & Optische Betriebsdaten Electrical & opfical data IR RN

Keine zusatzliche Kiihlung

Abmessungen Dimensions 5.000 mm x 7. mm x 2,1 mm . : :
. tiber AL-Profil notwendig.

Teilungsmap Step length 125 mm/6 LED No need for additional heat
Leistung Power 22,6 W/4,5 Watt/meter sinking on AL profile.
Effizienz Efficacy bis zu/up to 90 lumen/Watt S
Anzahl LED Number LED 240 LED, 20,83 mm LED pitch négg,h Lifetime

| rs
Spannung Voltage (V) 24 Volt (23 Viin, 25 Vinay)
Strom Current 094 A/23,5 mA per step tm ?3 ‘gg;f;’,ﬁg”m
Temperatur Temperature tCin = "25°C, tCpmay = +85°C
Lagertemp. Storage temp. tin = ~40°C, tpe = +85°C LM 80 konform

e LM 80 compliant
Aufentemperatur Ambient temp. tamin > -25°C, tan, = 45°C .
VarioLED™ Flex Art.# | lumen/meter | Ra/CRI | RY/CRI Farbtemperatur/ Nahere Erléuterungen zu Anderungen,
£CO LD4 (m/m) Color Temperature (K) Grenzwerten und Schwankungen im

Herstellungsprozess finden Sie im
w821 10075 358 85 25 2.700 LED Linear™ Hauptkatalog, Seite 361.
w830 10076 386 85 24 3.000 For more details regarding catalogue
W835 10077 386 85 24 3.500 changes, min and max data sheet values
and production tolerances see the

W40 10078 392 8 24 4.000 LED Linear™ main catalogue, page 361.
W850 10079 407 85 23 5.000
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Ausschreibungstext Specification fext

VarioLED™ Flex ECO LD4

24\, flexibles LED Modulband fiir Architektur
und Innenausbau mit reflektierender weiper
Oberfldche und selbstklebendem 3M Klebe-
band auf der Riickseite.

Japanische LED hochster Qualitat. 120°
Abstrahlwinkel. 4,5 W/m und bis zu 407 Im/m.
Ra 85. Binning +/- 75 K. L80 von 77.000 h.
Einlagiges, flexibles Leiterplattenmaterial (FPC)
fir herausragende Warmeableitung.
Konstantstromquelle auf der Leiterplatte fiir
konstanten Lichtstrom und verldngerte
Lebensdauer. Geschiitzt gegen elektrostatische
Entladung +/- 2.000 V. Made in Germany.

| appendix

LED Linear™ — VarioLED™

VarioLED™ Flex ECO LD4

24V, interior surface mounted flexible LED
strip with reflecting white surface and 3M self
adhesive tape on rear side.

High quality Japanese LED. 120° beam angle.
4.5 W/m with up to 407 Im/m. CRI 85. Binning
of +/- 75 K. L80 of 77,000 hrs.

Single layer FPC for advanced thermal
management. Constant current source on the
circuit board for even lumen output over full
length and extended life expectancy. Pro-
tected against electrostatic discharge +/- 2 kV.
Made in Germany.

VarioLED™ Flex ECO LD4 W827 Binning
90° "

100

200 -

300

00 30°

¢d/1.000 lumen

co/c180

[ubehor Accessories

erforderlich required

Konverter

Power
unit

Kabel 2-adrig

n Cable mono

s D otokoll 003
Powercontrol H Contour

c90/c210

optional optional

Steuer- [ —— Wl

@88 Profil

system 003

005
Eﬂ Contour
005

Linearlinse
30%60090°Y 30° 60°, 90°
Q Linear lens
30°,60°, 90°
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VarioLED™ Flex ECO LO4 IPG7
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| appendix

B 1 £0 Linear™ - linear lighting solutions

Wasser- und UV-geschiitzte flexible Linearleuchte in 5 m Lange
im Polyurethanverguss mit 500 mm Kabel IP68 mit offenem Ende.

Fully flexible water & UV resistant linear LED Luminaire in 5 m in
polyurethane encapsulation with 500 mm open end IP68 cable.

Abmessungen & Langen Dimensions & available length

= |
10)

== X

Nur zur Einspeisung
Only feed in

4"500 mm ’4— 5020 mm
-_— . . - =

Tc-Punkt: Gesamte Riickseite des vergossenen LED Bands
Te-point: Entire encapsulated flexboard rear side

»( 500 mm

a2

\

Tc Nur zur Einspeisung
Only feed in

Bestellnummer Order Code: VarioLED Flex ECO LD4 Wxxx/5020 IP&7

Elekfrische & Optische Betriebsdaten Electrical & optical dafa

Farbtemperatur/
ECO LD4 IP67 (Im/m) Color Temperature (K)
w821 250 3.200
W830 266 3.700
W835 266 4300
W840 274 4700
W850 285 7.000

[ubehor Accessories

erforderlich required

Konverter Kabel 2-adrig
G Povier Cable mono
DC supply »

unit

optional optional

Steuer-

| Power control
system

84

Es gelten die selben Daten wie fiir VarioLED™ Flex ECO LD4 mit
folgenden Ausnahmen: 30 % Lichtverlust und Farbverschiebung
im Vergleich zum nicht vergossenen LED Strip.

Ndhere Erlduterung zu den technischen Daten des PU-Schutzes
im LED Linear™ Hauptkatalog, Seite 415.

Same data as for VarioLED™ Flex ECO LD4 apply, except: 30 %
light loss and color shift compared to non encapsulated LED strip.

More details regarding the PU-protection in the LED Linear™ main
catalogue, page 415.

Bitte sprechen Sie uns an fiir kundenspezifische Anpassungen,
wie z. B. Kabelldngen und Stecker.

Please ask for custom specific adaptions like cable length and plugs.
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LD Linear™ - VarioLED™ NN

VarioLED™ ECO LD4 P67

1m lange, Wasser- und UV-geschiitzte Linearleuchte im Aluminiumprofil
im Polyurethanverguss mit 500 mm Kabel IP68 mit offenem Ende.

1m length, water & UV resistant LED Luminaire with polyurethane
encapsulation in AL profile and 500 mm open end IP68 cable.

Abmessungen & Langen Dimensions & available length

19,5 Tc-Punkt: Gesamte Profilriickseite
Tc-point: Entire Al-profile rear side

12,5
6

< 500 mm *‘4— 1.020 mm —T 500mm*‘

————

\Tc
+ + +
e N —— O

Bestellnummer Order Code: VarioLED ECO LO4 Wxxx/1020 P67

Elekfrische & Optische Betfriebsdaten Electrical & opfical data

VarioLED™ lumen/meter Farbtemperatur/ fEsl gelt§” di\e Semhe” Da_‘t;g (}'/V"Efft VaTOLtEDTZFFleXbECO L?f E"t
ECO LD4 IP67 (Im/m) Color Temperature (K) folgenden Ausnanmen. 59 7o LICLVErIUSt und Farbverschiebung
im Vergleich zum nicht vergossenen LED Strip.

wezr 250 3200 Nahere Erlduterung zu den technischen Daten des PU-Schutzes
W830 266 3.700 im LED Linear™ Hauptkatalog, Seite 415.

W835 266 4300 Same data as for VarioLED™ Flex ECO LD4 apply, except: 30 % light
W840 274 4700 loss and color shift compared to non encapsulated LED strip.
W850 285 7000 More details regarding the PU-protection in the LED Linear™ main

catalogue, page 415.

Bitte sprechen Sie uns an fiir kundenspezifische Anpassungen,
wie z. B. Kabelldngen und Stecker.

Please ask for custom specific adaptions like cable length and plugs.

[ubehor Accessories

erforderlich required optional optional

Konverter Kabel 2-adrig o p— Steuerprotokoll 8
A Power Cable mono S o)1 control system [
DO supply emot | DA

unit

Cover 005
Cover 005
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CYCLE 4800

|project PrOJET Prince Frederick Hall |

ORDERING SPECIFICATION SPECIFICATION DE COMMANDE CODE
‘ SPECTYPE | -6 ‘
MODEL MODELE 4800-36
NOTES 36" Pendant 4800-24 CYCLE 24

4800-36 CYCLE 36”
4800-54 CYCLE 54”
4800-72 CYCLE 727

LIGHT SOURCE SOURCE LUMINEUSE LED.40.40
(WATTAGE, LAMP TYPE, LAMP FORM, BASE TYPE, OTHER INFO)
4800-24
LED.24.30 = 24W, LED 3000K (WARM)
LED.24.40 = 24W,LED 4000K (NEUTRAL)
4800-36
LED.40.30 - 40W, LED 3000K (WARM)
]f LED.40.40 = 40W, LED 4000K (NEUTRAL)
- 4800-54
1 LED.64.30 = 64W, LED 3000K (WARM)
LED.64.40 = 64W, LED 4000K (NEUTRAL)
4800-72
LED.87.30 -~ 87W, LED 3000K (WARM)
LED.87.40 = 87W, LED 4000K (NEUTRAL)
| VOLTAGE VOLTAGE 120277V
120277V 120-277VOLT
) m m DIMMING OPTION OPTION DE GRADATION DV
DV 0-10V DIMMING (120-277V)
DIMMING DRIVER IS STANDARD IN THIS PRODUCT

DRIVER POSITION POSITION DU PILOT RDP

RDP RECESSED DRIVER*
*3981C ACCESSORY IS REQUIRED

FAMILY FAMILLE

CABLE CABLE AC
AC AIRCRAFT MOUNTING & CLEAR CABLE, FIELD ADJUSTABLE
}/ CABLE LENGTH LONGUEUR DE CABLE 60
60 60" AIRCRAFT CABLE (STD LENGTH)
** CUSTOM AIRCRAFT CABLE LENGTH (MAX 180") (PLEASE SPECIFY)
3800 3800 FOR OVERALL LENGTH PLEASE CONTACT YOUR EUREKA REPRESENTATIVE
MOUNTING MONTAGE RC
RC ROUND CANOPY / PAVILLON ROND
p— FOR RECESSED DRIVER OPTION: 1/16" (2403B)
(&) FOR STANDARD: 1.75" CANOPY (2405H)
4800-24 4800-36
STRUCTURE FINISH FINI STRUCTURE WHM
100" 400" WHM MATTE WHITE
1625mm 400" ' 1625mm 400" :
fo2nn 1w RING FINISH FINI ANNEAUX WHM
WHM MATTE WHITE
@ ACCESSORY ACCESSOIRE 3981C
3981C* JUNCTION BOX FOR RECESSED DRIVER OPTION
@23.30" @35.33"
@ 592mm @897mm
PRODUCT CHARACTERISTICS CARACTERISTIQUES DU PRODUIT
4800-54 4800-72 . . . R~ . F— .
Design: The perfectly diffused direct/indirect illumination of Cycle create a luminous
halo that fills large spaces with presence and simplicity
[54.00" 64.00" LED: Custom designed and manufactured light engine featuring high performance
1625mm @ kg ‘ﬁzsm@mgmy Nichia discreet LEDs that deliver 500 Im/ft initial lumens
mm
Suspension: Easy to install, adjust and level triple aircraft cable mounting
Structure: Seamlessly finished, rolled concentric aluminium extrusions with highly
reflective, matte white polyester powder coating
Certified: c-CSAus

©5337" 37
©1356mm ©1814mm

O EUREKA SPECIFICATION




sarah miller | prince frederick hall | appendix

ANATOMY oo [ o [ ves [ o0 CYCLE

HIGH PERFORMANCE LED STRIPS ROBUST SUPPORT
Custom made module CNC machined aluminium blocks
Nichia 757 LED White matte power coating

g 3000K or 4000K option

OUTER REFLECTOR HEAT SINK
Rolled alumium extrusion .3 CABITES SUSP.ENSION CNC rolled aluminum extrusion

White matte power coating Easy installation and adjustment White matte power coating

CANOPY OPTIONS
T
[

STANDARD CANOPY 9.0"X1.75"
Mounting on a 4" standard j-box
/- - -f -T T3 "-ﬂ

LOW PROFIL CANOPY 6.4"X0.25"
w7 Mounting on Eureka box 3981C (sold separately)
‘_]_T‘_W_I Recessed driver for discret installation

CANOPY POSITIONS

) CENTERED WITH MOUNTING POINT
Recommended intallation

L___

4 POLYVALENT SIZES HANG IT STRAIGH OR ANGLED CENTERED WITH FIXTURE
An infinity of possible layout Hole pattern provided for 0, 10, 20, 30 & 40° Please order an additionnal lenght of cable
For the small to the largest spaces for easy installation
CHARACTERISTICS 3800-24 3800-36 3800-54 3800-72
LIGHT SOURCE 84x Nichia 757 + 24W 140x Nichia 757 + 40W 224x Nichia 757 + 64W 308x Nichia 757 + 87W
INITIAL LUMENS 2330lm(3000K)/2420lm(4000K) | 3880Lm(3000K)/4030lm(4000K) | 6200lm(3000K]/6440lm(4000K] | 8530(3000K)/8860Lm(4000K)
MODULE UL Recognized - Custom design flexible strip - Made in USA
CRI 85 CRI (3000K] - 85 CRI (4000K)
STRUCTURE Custom CNC rolled aluminium extrusions (0.125in thickness) / Seemless welding
LIGHT DISTRIBUTION Direct/Indirect 50/50
VOLTAGE 120V or 277V
DRIVER (DIMMING) Meanwell 24CV 0-10V Dimming (standard with this fixture)
LM-79 In proscess
WARRANTY 5years

4800-24 | 4800-36
EUREKA 4800-54 | 4800-72

Eureka Lighting©2014 www.eurekalighting.com V1.0-201402
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CYCLE 4800

|prosect prOJET Prince Frederick Hall |
‘SPECTYPE L-6b ‘
MODEL MODELE 4800-54

NOTES 54" Pendant 4800-24 CYCLE 24"
4800-36  CYCLE36”
4800-54  CYCLE54”
4800-72 CYCLE 72

ORDERING SPECIFICATION SPECIFICATION DE COMMANDE CODE

LIGHT SOURCE SOURCE LUMINEUSE LED.64.40
(WATTAGE, LAMP TYPE, LAMP FORM, BASE TYPE, OTHER INFO)
4800-24
LED.24.30 = 24W, LED 3000K (WARM)
LED.24.40 = 24W,LED 4000K (NEUTRAL)
4800-36
LED.40.30 - 40W, LED 3000K (WARM)
]f LED.40.40 = 40W, LED 4000K (NEUTRAL)
- 4800-54
1 LED.64.30 = 64W, LED 3000K (WARM)
LED.64.40 = 64W, LED 4000K (NEUTRAL)
4800-72
LED.87.30 -~ 87W, LED 3000K (WARM)
LED.87.40 = 87W, LED 4000K (NEUTRAL)
| VOLTAGE VOLTAGE 120277V
120277V 120-277VOLT
) m m DIMMING OPTION OPTION DE GRADATION DV
DV 0-10V DIMMING (120-277V)
DIMMING DRIVER IS STANDARD IN THIS PRODUCT

DRIVER POSITION POSITION DU PILOT RDP

RDP RECESSED DRIVER*
*3981C ACCESSORY IS REQUIRED

FAMILY FAMILLE

CABLE CABLE AC
AC AIRCRAFT MOUNTING & CLEAR CABLE, FIELD ADJUSTABLE
}/ CABLE LENGTH LONGUEUR DE CABLE 60
60 60" AIRCRAFT CABLE (STD LENGTH)
** CUSTOM AIRCRAFT CABLE LENGTH (MAX 180") (PLEASE SPECIFY)
3800 3800 FOR OVERALL LENGTH PLEASE CONTACT YOUR EUREKA REPRESENTATIVE
MOUNTING MONTAGE RC
RC ROUND CANOPY / PAVILLON ROND
p— FOR RECESSED DRIVER OPTION: 1/16" (2403B)
(&) FOR STANDARD: 1.75" CANOPY (2405H)
4800-24 4800-36
STRUCTURE FINISH FINI STRUCTURE WHM
100" 400" WHM MATTE WHITE
1625mm 400" ' 1625mm 400" :
fo2nn 1w RING FINISH FINI ANNEAUX WHM
WHM MATTE WHITE
@ ACCESSORY ACCESSOIRE 3981C
3981C* JUNCTION BOX FOR RECESSED DRIVER OPTION
@23.30" @35.33"
@ 592mm @897mm
PRODUCT CHARACTERISTICS CARACTERISTIQUES DU PRODUIT
4800-54 4800-72 . . . R~ . F— .
Design: The perfectly diffused direct/indirect illumination of Cycle create a luminous
halo that fills large spaces with presence and simplicity
[54.00" 64.00" LED: Custom designed and manufactured light engine featuring high performance
1625mm @ kg ‘ﬁzsm@mgmy Nichia discreet LEDs that deliver 500 Im/ft initial lumens
mm
Suspension: Easy to install, adjust and level triple aircraft cable mounting
Structure: Seamlessly finished, rolled concentric aluminium extrusions with highly
reflective, matte white polyester powder coating
Certified: c-CSAus

©5337" 37
©1356mm ©1814mm

O EUREKA SPECIFICATION
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ANATOMY oo [ o [ ves [ o0 CYCLE

HIGH PERFORMANCE LED STRIPS ROBUST SUPPORT
Custom made module CNC machined aluminium blocks
Nichia 757 LED White matte power coating

g 3000K or 4000K option

OUTER REFLECTOR HEAT SINK
Rolled alumium extrusion .3 CABITES SUSP.ENSION CNC rolled aluminum extrusion

White matte power coating Easy installation and adjustment White matte power coating

CANOPY OPTIONS
T
[

STANDARD CANOPY 9.0"X1.75"
Mounting on a 4" standard j-box
/- - -f -T T3 "-ﬂ

LOW PROFIL CANOPY 6.4"X0.25"
w7 Mounting on Eureka box 3981C (sold separately)
‘_]_T‘_W_I Recessed driver for discret installation

CANOPY POSITIONS

) CENTERED WITH MOUNTING POINT
Recommended intallation

L___

4 POLYVALENT SIZES HANG IT STRAIGH OR ANGLED CENTERED WITH FIXTURE
An infinity of possible layout Hole pattern provided for 0, 10, 20, 30 & 40° Please order an additionnal lenght of cable
For the small to the largest spaces for easy installation
CHARACTERISTICS 3800-24 3800-36 3800-54 3800-72
LIGHT SOURCE 84x Nichia 757 + 24W 140x Nichia 757 + 40W 224x Nichia 757 + 64W 308x Nichia 757 + 87W
INITIAL LUMENS 2330lm(3000K)/2420lm(4000K) | 3880Lm(3000K)/4030lm(4000K) | 6200lm(3000K]/6440lm(4000K] | 8530(3000K)/8860Lm(4000K)
MODULE UL Recognized - Custom design flexible strip - Made in USA
CRI 85 CRI (3000K] - 85 CRI (4000K)
STRUCTURE Custom CNC rolled aluminium extrusions (0.125in thickness) / Seemless welding
LIGHT DISTRIBUTION Direct/Indirect 50/50
VOLTAGE 120V or 277V
DRIVER (DIMMING) Meanwell 24CV 0-10V Dimming (standard with this fixture)
LM-79 In proscess
WARRANTY 5years

4800-24 | 4800-36
EUREKA 4800-54 | 4800-72

Eureka Lighting©2014 www.eurekalighting.com V1.0-201402
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CYCLE 4800

|project PrOJET Prince Frederick Hall |

ORDERING SPECIFICATION SPECIFICATION DE COMMANDE CODE
‘ SPECTYPE | -6C ‘
MODEL MODELE 4800-72
NOTES 72" Pendant 4800-24 CYCLE 24

4800-36 CYCLE 36”
4800-54 CYCLE 54”
4800-72 CYCLE 727

LIGHT SOURCE SOURCE LUMINEUSE LED.87.40
(WATTAGE, LAMP TYPE, LAMP FORM, BASE TYPE, OTHER INFO)
4800-24
LED.24.30 = 24W, LED 3000K (WARM)
LED.24.40 = 24W,LED 4000K (NEUTRAL)
4800-36
LED.40.30 - 40W, LED 3000K (WARM)
]f LED.40.40 = 40W, LED 4000K (NEUTRAL)
- 4800-54
1 LED.64.30 = 64W, LED 3000K (WARM)
LED.64.40 = 64W, LED 4000K (NEUTRAL)
4800-72
LED.87.30 -~ 87W, LED 3000K (WARM)
LED.87.40 = 87W, LED 4000K (NEUTRAL)
| VOLTAGE VOLTAGE 120277V
120277V 120-277VOLT
) m m DIMMING OPTION OPTION DE GRADATION DV
DV 0-10V DIMMING (120-277V)
DIMMING DRIVER IS STANDARD IN THIS PRODUCT

DRIVER POSITION POSITION DU PILOT RDP

RDP RECESSED DRIVER*
*3981C ACCESSORY IS REQUIRED

FAMILY FAMILLE

CABLE CABLE AC
AC AIRCRAFT MOUNTING & CLEAR CABLE, FIELD ADJUSTABLE
}/ CABLE LENGTH LONGUEUR DE CABLE 60
60 60" AIRCRAFT CABLE (STD LENGTH)
** CUSTOM AIRCRAFT CABLE LENGTH (MAX 180") (PLEASE SPECIFY)
3800 3800 FOR OVERALL LENGTH PLEASE CONTACT YOUR EUREKA REPRESENTATIVE
MOUNTING MONTAGE RC
RC ROUND CANOPY / PAVILLON ROND
p— FOR RECESSED DRIVER OPTION: 1/16" (2403B)
(&) FOR STANDARD: 1.75" CANOPY (2405H)
4800-24 4800-36
STRUCTURE FINISH FINI STRUCTURE WHM
100" 400" WHM MATTE WHITE
1625mm 400" ' 1625mm 400" :
fo2nn 1w RING FINISH FINI ANNEAUX WHM
WHM MATTE WHITE
@ ACCESSORY ACCESSOIRE 3981C
3981C* JUNCTION BOX FOR RECESSED DRIVER OPTION
@23.30" @35.33"
@ 592mm @897mm
PRODUCT CHARACTERISTICS CARACTERISTIQUES DU PRODUIT
4800-54 4800-72 . . . R~ . F— .
Design: The perfectly diffused direct/indirect illumination of Cycle create a luminous
halo that fills large spaces with presence and simplicity
[54.00" 64.00" LED: Custom designed and manufactured light engine featuring high performance
1625mm @ kg ‘ﬁzsm@mgmy Nichia discreet LEDs that deliver 500 Im/ft initial lumens
mm
Suspension: Easy to install, adjust and level triple aircraft cable mounting
Structure: Seamlessly finished, rolled concentric aluminium extrusions with highly
reflective, matte white polyester powder coating
Certified: c-CSAus

©5337" 37
©1356mm ©1814mm

O EUREKA SPECIFICATION
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ANATOMY oo [ o [ ves [ o0 CYCLE

HIGH PERFORMANCE LED STRIPS ROBUST SUPPORT
Custom made module CNC machined aluminium blocks
Nichia 757 LED White matte power coating

g 3000K or 4000K option

OUTER REFLECTOR HEAT SINK
Rolled alumium extrusion .3 CABITES SUSP.ENSION CNC rolled aluminum extrusion

White matte power coating Easy installation and adjustment White matte power coating

CANOPY OPTIONS
T
[

STANDARD CANOPY 9.0"X1.75"
Mounting on a 4" standard j-box
/- - -f -T T3 "-ﬂ

LOW PROFIL CANOPY 6.4"X0.25"
w7 Mounting on Eureka box 3981C (sold separately)
‘_]_T‘_W_I Recessed driver for discret installation

CANOPY POSITIONS

) CENTERED WITH MOUNTING POINT
Recommended intallation

L___

4 POLYVALENT SIZES HANG IT STRAIGH OR ANGLED CENTERED WITH FIXTURE
An infinity of possible layout Hole pattern provided for 0, 10, 20, 30 & 40° Please order an additionnal lenght of cable
For the small to the largest spaces for easy installation
CHARACTERISTICS 3800-24 3800-36 3800-54 3800-72
LIGHT SOURCE 84x Nichia 757 + 24W 140x Nichia 757 + 40W 224x Nichia 757 + 64W 308x Nichia 757 + 87W
INITIAL LUMENS 2330lm(3000K)/2420lm(4000K) | 3880Lm(3000K)/4030lm(4000K) | 6200lm(3000K]/6440lm(4000K] | 8530(3000K)/8860Lm(4000K)
MODULE UL Recognized - Custom design flexible strip - Made in USA
CRI 85 CRI (3000K] - 85 CRI (4000K)
STRUCTURE Custom CNC rolled aluminium extrusions (0.125in thickness) / Seemless welding
LIGHT DISTRIBUTION Direct/Indirect 50/50
VOLTAGE 120V or 277V
DRIVER (DIMMING) Meanwell 24CV 0-10V Dimming (standard with this fixture)
LM-79 In proscess
WARRANTY 5years

4800-24 | 4800-36
EUREKA 4800-54 | 4800-72

Eureka Lighting©2014 www.eurekalighting.com V1.0-201402
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SPECIFICATION SHEET PAGE: 1 OF 3
Project name: Prince Frederick Hall
Type: L-7

Genaral information

Luminaire characteristics:
Power input: 6W

Lumens: 264 to 330Im (delivered)
Luminaire efficacy: 44 to 55Im/W

Source: White LED 3000K: 85CRI or 90CRI. 4000K: 85CRI.
Lumen maintenance: >80% of initial lumens at 50 000 hours (L80)
LM-80 (LED) / LM-79 tested.

Optics: low luminance, thermoplastic reflector and baffles 33
degrees optics.

Body: Diecast aluminum body and heat sink

Electrical: Integral high efficiency electronic driver, rated at
50 000 H. 120V-277V.

Dimming: Optional 0-10V dimming. Other dimming options
available with remote power supply.

Mounting: Laser blade is available with two galvanized steel
mountings options: standard housing (BI5102) or Chicago plenum
rated housing (BI5102A). All are suitable for insulated ceilings.

Finish: Gray (RAL9006) or White (RAL9010) painted finish.

Weight: TBC

Warranty: 5 years limited warranty.

Certification: cULus listed.

Ratings: Damp location, IP20.

DUE TO CONTINUOUS IMPROVEMENTS, THE INFORMATION HEREIN MAY BE CHANGED WITHOUT NOTICE.

1
C
v
SECTION VIEW
e B —»|
T N—~TS—~
a |t
L NN
BOTTOM VIEW
A B C
. ) in 1-3/4 2-7/8 1-3/4
Dimensions
mm 44 73 44
LAST UPDATE: FEBRUARY 26, 2014 MK - R1
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LASER BLADE 2 SPECIFICATION SHEET PAGE: 2 OF 3

Project name: Prince Frederick Hall

Type: L-7
TECHNICAL DATA
: Illuminance at a Distance 157 s
Model: .
Center Beam fo Bizam YWidth fanTl} ane
228.9 F 120
Color temp.: 4000K, 85CRI 20 £ |[ 157 E0
anit 57.2 fc 240t 33 700
Optic: Medium beam, 33° B0 254 fc 3.5t a7 -
3 4.7t
2.0k 14.3fc &27
Delivered lumens: 330Im 10.0f 9.2 fc 5.9 783 5o
o 6.4 fc TLR TR
Luminaire efficacy: 55Im/W W Beam Spread; 32.9° m-0°H
. Illuminance at a Distance 142 we
Model: .
Center Bearn fr Bearn Width oo ape
206.0 F 120
Color temp.: 3000K, 85CRI 200 ‘ [ 14 a0
anit 51.5 fc 240t 283 700
Optic: Medium beam, 33° B0 z228fc 3.5M s o0
.9 4.7t
2.0k 12.9¥c 567
Delivered lumens: 297Im 10,0 8.2 fc 5.9 7oe s
o 5.7 fc TLR T R
Luminaire efficacy: 49Im/W W Beam Spread; 32.9° m-0°H
Model: | MQ76 Illuminance at a Distance 125 o
Center Beam fo Bizam YWidth fanTl} ane
Color temp.: 3000K, 90CRI 20 183.1fe [ 12t 125 a0°
anit 45.8 fc 240t 250 700
Optic: Medium beam, 33° Bu0t 20:3fc 3.5M e o0
A fi 4.7t
2.0k 114 fc s
. 7.3F 549ft
Delivered lumens: 264Im 10,0 c 625 i
o 5.1 fc TLR o
Luminaire efficacy:  44Im/W W Beam Spread; 32.9° B H
DUE TO CONTINUOUS IMPROVEMENTS, THE INFORMATION HEREIN MAY BE CHANGED WITHOUT NOTICE. LAST UPDATE: FEBRUARY 26, 2014 MK - R1

[ J e O 9320 Boul. St-Laurent,

I unlnl 93 ¢ us site 100, Montréal (Québec)

NORTH AMERICA Canada H2N 1N7
P.:514.523.1339 F.: 514.525.6107
WWW.iguzzini-na.com
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LASER BLADE 2 SPECIFICATION SHEET . PAGE: 3 OF 3
Project name: Prince Frederick Hall
Type: L-7
MOUNTING (NncLUDED) HOUSING FOR INSULATED CEILING
BI5102 - Standard housing suitable for insulated ceiling
. . . BI5102A - Chicago plenum rated housing
Mounting Minimum clearance height suitable for insulated ceiling
BI5102 4-3/4" (122mm) Dimensions: 6-5/8" x 14-5/8", h:4-3/4" (169mm x 371mm, h:122mm)
Hanger bars: 14-1/4" to 26" (362mm x 660mm)
BI5102A 4-3/4" (122mm)

INSTALLATION INFO

Ceiling thickness:
Dimensions: Min: 1/8" (3mm), Max 1-1/8" (29mm)

Cut-out dimensions:
Dimensions: 1-3/8" x 2-1/2" (35mm x 64mm)

RESET
ORDERING INFO
I.MK47- 120 - 01 - BI5102
MODEL VOLTAGE  [FINISH |OPTIONALDIMMING MOUNTING
OPTIONAL
MODEL FINISH DIMMING MOUNTING

O 1.MK47 - 4000K, Medium, 85CRI
O 1.MK48 - 3000K, Medium, 85CRiI
O 1.MQ76 - 3000K, Medium, 90CRI

(Oo01-white | D10 -0-10v O BI5102 - Insulated ceiling housing

O 10 - Gray O BI5102A - Chicago plenum rated housing

DUE TO CONTINUOUS IMPROVEMENTS, THE INFORMATION HEREIN MAY BE CHANGED WITHOUT NOTICE. LAST UPDATE: FEBRUARY 26, 2014 MK - R1

[ [} [ 9320 Boul. St-Laurent,

I unlnl © us suite 100, Montréal (Québec)

N ORTH A MERICA Canada H2N 1N7
P.:514.523.1339 F.:514.525.6107

WWW.iguzzini-na.com
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RUBATO 4253

|prosect rOJET Prince Frederick Hall

’ SPECTYPE | -8

NOTES Elevator Lobby Pendant

OVERALL HEIGHT HAUTEUR HORS TOUT

LIGHT SOURCE INC-CFL CMH ELEC
CFLDIM

MOUNTING 2401E 2402)

CABLE 75.75" 77.00"

MOUNTING OPTIONS OPTIONS DE MONTAGE

1 I_I

2401E 2402)
@4.5"x1" @5.25"x2.25"
@114 x 25mm @133 x 57mm

STEM OR CABLE OPTIONS OPTIONS DE TIGE OU CABLE

3x AC CABLE
(ANGLED)

STD 60"

1523mm m

4253

14.75"
375mm

216.54"
@420mm

O EUREKA

prince frederick hall | appendix

ORDERING SPECIFICATION SPECIFICATION DE COMMANDE CODE
MODEL MODELE 4253
4253 RUBATO

LIGHT SOURCE SOURCE LUMINEUSE 2XC.F.18

(WATTAGE, LAMP TYPE, LAMP FORM, BASE TYPE, OTHER INFO)

2XCF.D.18 = 18W X 2, CFL, DOUBLE TWIN TUBE, G24Q2 BASE

2XCF.T.26 1 3 26W X 2, CFL, TRIPLE TWIN TUBE, G24Q3 BASE

2XCF.SP.26 26W X 2, CFL, SPIRAL TUBE, GU24 BASE (120V ONLY)

2XINC.60 ( ) 60W X 2,INC, A19 / HAL T10, MEDIUM BASE (120V ONLY)

MH.PR.E.701" « 70W, MH, BD17, E17, ED17 MEDIUM BASE (ANSI M98 / M139),
PROTECTED, ELECT. BALLAST

MH.PR.E.100" ¢ 100W, MH, BD17 / E17 / ED17, MEDIUM BASE (ANSI M90 / M140),
PROTECTED, ELECT. BALLAST
'USE LAMP FOR OPEN LUMINAIRE

VOLTAGE VOLTAGE 120V

120V 120 VOLT

277V 277VOLT

347V* 347 VOLT

*ONLY AVAILABLE WITH 2XCFD.18 & 2XCF.T.26

DIMMING OPTION OPTION DE GRADATION -
AVAILABLE WITH 2XCF.D.18 AND 2XCF.T.26 ONLY

DM1 ADVANCE MARK 10 ELECTRONIC DIMMING BALLAST*
DM7 ADVANCE MARK 7 ELECTRONIC DIMMING BALLAST*
DED LUTRON ECOSYSTEM ELECTRONIC DIMMING BALLAST (ECOSYSTEM DIGITAL LINK WIRING)*
DE3 LUTRON ECOSYSTEM ELECTRONIC DIMMING BALLAST (3-WIRE WIRING)*

*SEE REFERENCE SECTION FOR OPTIONS PAGE 524
CABLE CABLE AC
AC AIRCRAFT MOUNTING & CLEAR CABLE, FIELD ADJUSTABLE
CABLE LENGTH LONGUEUR DE CABLE 60
60 60" AIRCRAFT CABLE (STD LENGTH)
- CUSTOM AIRCRAFT CABLE LENGTH (MAX 180" FOR INC & CFL, 60" FOR MH ELEC)

(PLEASE SPECIFY)

FOR OVERALL LENGTH PLEASE CONTACT YOUR EUREKA REPRESENTATIVE
MOUNTING MONTAGE RC
RC ROUND CANOPY / PAVILLON ROND

FORINC & CFL: 1" CANOPY (2401E)
FOR MH: 2.25" CANOPY (2402J)

STRUCTURE FINISH FINI STRUCTURE CHR
CHR CHROME
DIFFUSER FINISH FINI DIFFUSEUR WH
WH WHITE
CHRW CHROME / WHITE
ACRYLIC DIFFUSER FINISH FINI DIFFUSEUR ACRYLIQUE* WH
WH WHITE

*STANDARD WITH CFL & INC LIGHT SOURCES, NOT AVAILABLE WITH MH LIGHT SOURCES

PRODUCT CHARACTERISTICS CARACTERISTIQUES DU PRODUIT

Design: Large classically proportioned bell form that is both decorative and functional

Light Source: Wide variety of dimmable compact fluorescent, incandescent and metal halide
sources are available

Structure: Die-formed steel canopy with machined fittings. Available in chrome finish

Diffuser: Hand blown triplex glass diffuser in glossy opaque chrome with reflective white

interior or white translucent with a translucent white acrylic bottom diffuser,
available with certain light source options

SPECIFICATION
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LARGE BELL SHADE NEW IMPROVED SUSPENSION
Hand blown Triplex glass Easier balancing
Glossy white or chrome 3 stainless steel cables
Cuttable on site
‘A

14.75"
375mm

e = >
®
(016.54"
i @420mm N
FLUORESCENT INTEGRATED BALLAST KIT — NEW DIFFUSER
18Ga cr. steel powder coated ballast box 1/8" laser cut high diffusion acrylic
Allow the use of many dimming options Machined and chromed center knob
and fast maintenance Not available with metal halide
SPECIFICATIONS 2XCF.D 2XCF.SP 2XINC 1XMH.E
LIGHT SOURCE Double twin 2 x 18W g24q2 or 26W g24q3 | Spiral 2 x 26W gu24 A19,B10, T10 2 x 60W 70W (M98/139]), 100W (M90/140)
BALLAST HOUSING Cr. steel 18Ga box, White powder coated None None Cr. steel 18Ga stamped canopy
BALLAST Advance Smartmate or equivalent Self ballasted bulbs None Advance e-Vision
DIMMING Advance MarkX, Advance Mark7 Dimmable bulb only Not available
or Lutron EcoSytem
VOLTAGE 120-277V or 120V or 277V or 120V 120V 120-277V
347V (depending of the ballast)
BOTTOM DIFFUSER 1/8" laser cut acrylic 1/8" laser cut acrylic 1/8" laser cut acrylic None

O EUREKA

Eureka Lighting©2011

www.eurekalighting.com

V1.0-201111
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Type LE-1
e Crossvver

LED AREA LIGHTS - AEROMAX™ MEDIUM (XAMU) LED LIGHTING TECHNOLOGY

US patent 7828456, 7952293, 8002428 and CAN 2693131 & 2701653 and US & Int'l. patents pending

SMARTTEC™ THERMAL CONTROL - Sensors in both optical unit and driver enclosure
reduce drive current when ambient temperatures exceed 50°C. Current is lowered in
imperceptible 5% increments every 5 minutes until safe operating temperature is reached.

ENERGY SAVING CONTROL OPTIONS — DIM — 0-10 volt dimming enabled with controls by
others. BLS — Bi-level switching responds a 120-277V signal from separate controller
or sensor (by others). Low light level decreased to 30% maximum drive current.

OCCUPANCY SENSOR (IMS) - Optional internal passive infrared motion sensor activates
switching of luminaire light levels. High level light activated and increased to full bright
in 1-2 seconds upon detection of motion. Low light level (30% maximum drive current)
activated when target zone is absent of motion activity for ~ 2 minutes and ramps down
(10-15 sec.) to low level. Sensor located on the front of optical assembly. Sensor optic
has a detection cone of approximately 45°. Examples of detection - occurs 30’ out from
a 30’ mounting height pole.

EXPECTED LIFE - Minimum 60,000 hours to 100,000 hours depending upon the ambient
[ossoteeLED Hilhiln temperature of the installation location. See LS| web site for specific guidance.

—
LED .mes
Ig htl ng factS® LEDS - Select high-brightness LEDs in Cool White (5000°K nominal) or Neutral White

AP arE 0 SB0E (4000°K nominal) color temperature. 70 CRI (nominal).
DISTRIBUTION/PERFORMANCE - Types 3, FT and 5. Exceptional uniformity creates

= WA
DARK-SKY FRIENDLY

Light Output (Lumens) 14091 bright environment at lower light levels. Improved backlight cutoff minimizes light
Watts 135.5 trespass.
Lumens per Watt (Efficacy) 104

HOUSING - One-piece, die-formed aluminum, weather-tight housing contains factory
prewired driver and field connections. Extruded one-piece EPDM gasketed wiring access
door (with safety lanyard) located underneath and utilizes tool-less thumbscrew fastener.

Color Accuracy 72
Color Rendering Index (CRI)

OPTICAL UNIT - Clear tempered flat glass lens sealed to aluminum optics housing creates
an IP67 rated, sealed optical unit (includes pressure-stabilizing breather). Optical unit is
recessed into housing cavity and sealed to the housing with extruded one-piece EPDM
gasket. Optical unit lanyard serves dual purposes of safety and provides positive ground
between unit and housing.

Light Color 5477 (Daylight)

Correlated Color Temperature (CCT)

Warm White Daylight
2700K 3000K 4500K 6500K MOUNTING - Tapered rear design allows fixtures to be mounted in a quad pattern without
the need for extension arms. Use with 3” reduced drilling pattern on round and square
Warranty™ Yes poles. A round pole plate (X4RPP, XSRPP) is required for mounting to round poles. Wall
mount available by ordering wall mounting bracket (BKS-XBO-WM-*-CLR). See Accessory
All results, except LED Lumen Maintenance, are according to IESNA LM-79-2008: Ol’dering |nf0rmati0n Char‘t fOf a” braCketS.
Approved Method for the Electrical and Photometrie Testing of Solid-State Lighting.
The U.S. Department of Energy (DOE) verifies product test data and resuis. ELECTRICAL - A terminal block for attachment of incoming primary wiring is supplied.
** See www.lightingfacts.com/products for details. Two-stage surge protection (including separate surge protection built into electronic
easraton Number: KGGN.GHIKWZS (31 12013, driver) meets |EEE 62.41.2-2002, Location Category C. Available with universal voltage
Model Number: XAMU FT LED 128 SS CW UE power supply 120-277VAC (50/60HZ iﬂpUt), and 347-480 VAC. Optional twistlock
TypesOtGHf BBy photocell receptacle is available. Photocell must be ordered separately. Fixture Watts:
SS - 139, HO - 176 nominal.
LIGHT OUTPUT - XAMY Lumens (Nominal) DRIVER - Available in SS (Super Saver) and HO (High Output) drive currents (Drive
#OILEDS| 03 Type FT Type 5 currents are factory programmed). Components are fully encased in potting material for
£ 88 128 13500 14100 12100 IP65 moisture resistance. Driver complies with IEC and FCC standards. Driver and key
o= H 128 16500 17300 14800 electronic components can easily be accessed.
§§ :g 133 gggg 12388 Eggg OPERATING TEMPERATURE - -40°C to t50°C (-40°F to +122°F).

FINISH - Fixtures are finished with LSI's DuraGrip ® polyester powder coat finishing process.
The DuraGrip finish withstands extreme weather changes without cracking or peeling
- - - WARRANTY - LSI LED fixtures carry a limited 5-year warranty.

This product, or selected versions of this product, meet the standards

listed below. Please consult factory for your specific requirements.  PHOTOMETRICS - Application layouts are available upon request. Contact LSI Applications
ican Innovation @ Group at lighting.apps@Isi-industries.com

RoHS FE C€ @ 7% SHIPPING WEIGHT (in carton) - 39 Ibs. /7.7 Kg

COMPLIANT
wet location LISTING - ETL listed to U.S. and International safety standards. Suitable for wet locations.

American Made

ki IPey

Fixtures comply with ANSI C136.31-2010 American National Standard for Roadway
Lighting Equipment - Luminaire Vibration 3G requirements.

i 97 01/21114
. : H . i ©2014
Amevi(anInnlu:‘agnuT:x:;helfﬁhnolugy UnlverSIty Of Maryland' Standard POle FIXture LSI INDUSTRIES INC.
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LED AREA LIGHTS - AEROMAX™ MEDIUM (XAMU)

| appendix

Cross®ver

LED LIGHTING TECHNOLOGY

LUMINAIRE ORDERING INFORMATION

|TYPICALORDEREXAMPLE: XAMU FT LED 128 HO CWw

UE WHT PCR|

i istributi Light  #of Drive Color ini i i i
Prefix Distribution Soirce  LEDs Current Temperature Input Voltage Finish Optional Controls Optional Sensor/Options
XAMU 3-Type lll LED | 128 |SS- Super Saver | CW - Cool White | UE - Universal | BLK - Black Virtinet Wireless Network Sensor
5-Type V HO -High Ouput | NW - Neutral White Voltage BRZ - Bronzg (requires a Ventura controller/Malibu link) | ES - External Sensor?
FT - Forward (120-277) | GPT - Graphite (blank) - None IMS - Integral Motion Sensor®
Throw MSV - Metallic Silver

347-480 - Universal
Voltage
(347-480V)

PLP - Platinum Plus

SVG - Satin Verde
Green

WHT - White

VCM - Standard (revenue grade)
VCMB - Basic

VCMH - Standard (Host)
VCMBH - Basic (Host)

DIM - 0-10 volt dimming
(required for satellite fixtures)

Stand-Alone Control
(blank) - None
DIM - 0-10V Dimming
(from external signal)’
BLS - Bi-level Switching
(from external 120-277V signal)’

Options
PCR - Photoelectric Control
Receptacle*

LUMINAIRE EPA CHART - XAMU | | ACCESSORY ORDERING INFORMATION (Accessories are field installed)
4 Single 14 Description Order Number Description Order Number
=-m D180° 28 BKA-XBO-EC-6-CLR 6" Extension Arm 382136CLR DFK208, 240 Double Fusing (208V, 240V) DFK208, 2407
] N BKS-XBO-WM-*-CLR Wall Mounting Bracket 382132CLR DFK480 Double Fusing (480V) DFK4807
- D90 24 XAMU-3/FT-HSS House Side Shield (Black only) 524670BLK’ FK347 Single Fusing (347V) FK347"
--- T90° 4.0 X4RPP Round Pole Plate for 4" Poles 379967CLR ROSB120 - WL Remote Box with 120V Occupancy Sensor C/F
[ ] TN120° 40 X5RPP_Round Pole Plate for 5 Poles 379968CLR ROSB277 - WL Remote Box with 277V Occupancy Sensor C/F8
*% : PC120 Photocell for use with PCR option (120V) 122514° RPSB120 - Wet Location Remote Box with 120V External Photocell  C/F®
-=- Q90° 47 PC208-277 Photocell for use with PCR option (208V, 240V, 277V)  122515° RPSB208-277 - Wet Location Remote Box with 208-277V
K ’ h . PC347 Photocell for use with PCR option (347V) 159516° External Photocell C/Fe
g;fcggl;jﬁ i;ifosrc'e'd adds tofixtre | |40 Photossl for s vith POR option (480V) 1225180° PMOS120 - 120V Pole-Mount Occupancy Sensor 518030CLR®
i i FK120 Single Fusing (120V) FK120” PM0S208/240 - 208V, 240V Pole-Mount Occupancy Sensor C/FP
FK277 Single Fusing (277V) FK277" PMQS277 - 277V Pole-Mount Occupancy Sensor 518029CLR?
FOOTNOTES:
1- IMS, DIM and BLS cannot be ordered together. 6 - Factory installed PCR option required.
2 - Do not specify for satellite units. 7 - Fusing must be located in the hand hole of pole.
3- Not compatible with Virtinet wireless systems, DIM or BLS. 8 - Includes VCM. To be used in conjunction with VCM option in fixture. Consult factory.
4- Photocell must be ordered separately. See Accessories. 9 - To be used in conjunction with any of the VCM control modules and ES sensor option in fixture. Consult factory.
DIMENSIONS (shown with VCM/VCMES option)
I
6-3/8" .
(161 mm)
¢ |
H \ 35-7/16"
1-9/16" (900 mm)
(39 mm) Py ry -
Front View Side View Bottom View
XAMU HSS - House Side Shield
ol
5
(127 mm)
12-3/4"
(324 mm)
Si 98 01/2114
Industries™ ©2014

American Innovation Through Technology

University of Maryland: Standard Pole Fixture

LSI INDUSTRIES INC.
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Type LE-2
M (£ Linear™ - linear lighting solutions 22/07/2013

VarioLED™ Flex ECO LD4

w827
2700 K
W830
3.000 K
W835
3.500 K
W840
4.000 K
W850
5.000 K

(%)
d=
(Y]

Aufbau & Mafje Assembly & measurement

i: 125 mm (40 x)

»!
i
+(;2rj|)v E_‘I#‘ﬂ_ ﬂ,ﬁ.r;'lg « il s £ LED-Lheas I 5. i | . HTI_!?] 7mm
il L i1 — —_— e THN

DU P

10,41 mm 20,83 mm 20,83 mm 20,83 mm 20,83 mm 20,83 mm 10,41 mm

— 21mm

Elektrische & Opfische Betriebsdaten Electrical & opfical data IR

Keine zusdtzliche Kiihlung

Abmessungen Dimensions 5.000 mm x 7 mm x 2,1 mm . . :
‘ tiber AL-Profil notwendig.

Teilungsmap Step length 125 mm/6 LED No need for additional heat
Leistung Power 22,6 W/4,5 Watt/meter sinking on AL profile.
Effizienz Efficacy bis zu/up to 90 lumen/Watt S
Anzahl LED Number LED 240 LED, 20,83 mm LED pitch 77égg.h Lifetime

d rs
Spannung Voltage (V) 24.Volt (23 Vinin, 25 Vinax)
Strom Current 094 A/23,5 mA per step m ;Z Efjﬂfgﬁg“m
Temperatur Temperature tCin = 25°C, tCpyy = +85°C
Lagertemp. Storage temp. tin = ~40°C, tye = +85°C LM 80 konform

e LM 80 compliant
Aufentemperatur Ambient temp. tamin > -25°C, tan, = 45°C -
VarioLED™ Flex Art.# | lumen/meter | Ra/CRI | R9/CRI Farbtemperatur/ Nahere Erlauterungen zu Anderungen,
ECO LD4 (m/m) Color Temperature (K) Grenzwerten und Schwankungen im

Herstellungsprozess finden Sie im
w8271 10075 358 85 25 2.700 LED Linear™ Hauptkatalog, Seite 361.
w830 10076 386 85 24 3.000 For more details regarding catalogue
W835 10077 386 85 24 3.500 changes, min and max data sheet values
and production tolerances see the

w840 10078 392 85 2 4.000 LED Linear™ main catalogue, page 361.
W850 10079 407 85 23 5.000

99
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Ausschreibungstext Specificafion text

VarioLED™ Flex ECO LD4

24V, flexibles LED Modulband fiir Architektur
und Innenausbau mit reflektierender weiper
Oberfldche und selbstklebendem 3M Klebe-
band auf der Riickseite.

Japanische LED hochster Qualitat. 120°
Abstrahlwinkel. 4,5 W/m und bis zu 407 Im/m.
Ra 85. Binning +/- 75 K. L80 von 77.000 h.
Einlagiges, flexibles Leiterplattenmaterial (FPC)
fir herausragende Warmeableitung.
Konstantstromquelle auf der Leiterplatte fiir
konstanten Lichtstrom und verldngerte
Lebensdauer. Geschiitzt gegen elektrostatische
Entladung +/- 2.000 V. Made in Germany.

| appendix

LED Linear™ — VarioLED™

VarioLED™ Flex ECO LD4

24V, interior surface mounted flexible LED
strip with reflecting white surface and 3M self
adhesive tape on rear side.

High quality Japanese LED. 120° beam angle.
4.5 W/m with up to 407 Im/m. CRI 85. Binning
of +/- 75 K. L80 of 77,000 hrs.

Single layer FPC for advanced thermal
management. Constant current source on the
circuit board for even lumen output over full
length and extended life expectancy. Pro-
tected against electrostatic discharge +/- 2 kV.
Made in Germany.

VarioLED™ Flex ECO LD4 W827 Binning
900 0,50

100
200 o0
300
00 30°
¢d/1.000 lumen C0O/CI80 eeeeeee €90/C270

Zubehor Accessories

erforderlich required optional optional

Konverter Kabel 2-adrig Steuer- @O Profil g profj|
protokoll 003 005

Power Cable mono
DO supply
unit

1oV DMX

o

Power control

Contour Eﬂ Contour
system 003 005

Linearlinse
30%60090°N  30° 60°,90°
Q Linear lens
30°,60°,90°
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B 150 Linear™ - linear lighting solutions

VarioLED™ Flex ECO LD4 IP67

Wasser- und UV-geschiitzte flexible Linearleuchte in 5 m Lange
im Polyurethanverguss mit 500 mm Kabel IP68 mit offenem Ende.

Fully flexible water & UV resistant linear LED Luminaire in 5 min
polyurethane encapsulation with 500 mm open end IP68 cable.

Abmessungen & Langen Dimensions & available length

Te-Punkt: Gesamte Riickseite des vergossenen LED Bands
| Te-point: Entire encapsulated flexboard rear side

= |
10],

j 500 mm r— 5.020 mm T 500 mm r

— - . . 3 S AER—
N

Nur zur Einspeisung Tc Nur zur Einspeisung
Only feed in Only feed in
+ + +

Bestellnummer Order Code: VarioLED Flex ECO LD4 Wxxx/5020 IP&7

Elekfrische & Optische Betfriebsdaten Electrical & optical data

VarioLED™ Flex lumen/meter Farbtemperatur/ fEslqutgn d;\e Se'bhe” Dat;g(;v if.ﬁi]rtVarliOLtED":jFFleXbECO L?ﬁ E"t
ECO LD4 IP67 (Im/m) Color Temperature (K) folgenden Ausnahmen. 59 7 LICLVeriust und Farbverschiebung
im Vergleich zum nicht vergossenen LED Strip.

wezr 250 3200 Nahere Erlduterung zu den technischen Daten des PU-Schutzes
W830 266 3.700 im LED Linear™ Hauptkatalog, Seite 415.

W835 266 4300 Same data as for VarioLED™ Flex ECO LD4 apply, except: 30 %
W840 274 4700 light loss and color shift compared to non encapsulated LED strip.
W850 285 7000 More details regarding the PU-protection in the LED Linear™ main

catalogue, page 415.

Bitte sprechen Sie uns an fiir kundenspezifische Anpassungen,
wie z. B. Kabelldngen und Stecker.

Please ask for custom specific adaptions like cable length and plugs.

[ubehor Accessories

erforderlich required optional optional

Konverter Kabel 2-adrig G Stever- 101
AR Power Cable mono S rotokoll
L supply " Power control

unit system
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LD Linear™ - VarioLED™ NN

VarioLED™ ECO LD4 P67

1m lange, Wasser- und UV-geschiitzte Linearleuchte im Aluminiumprofil
im Polyurethanverguss mit 500 mm Kabel IP68 mit offenem Ende.

1m length, water & UV resistant LED Luminaire with polyurethane
encapsulation in AL profile and 500 mm open end IP68 cable.

Abmessungen & Langen Dimensions & available length

19,5 Tc-Punkt: Gesamte Profilriickseite
Tc-point: Entire Al-profile rear side

12,5
6

< 500 mm *‘4— 1.020 mm —T 500mm*‘

————

\Tc
+ + +
e N —— O

Bestellnummer Order Code: VarioLED ECO LO4 Wxxx/1020 P67

Elekfrische & Optische Betfriebsdaten Electrical & opfical data

VarioLED™ lumen/meter Farbtemperatur/ fEsl gelt§” di\e Semhe” Da_‘t;g (}'/V"Efft VaTOLtEDTZFFleXbECO L?f E"t
ECO LD4 IP67 (Im/m) Color Temperature (K) folgenden Ausnanmen. 59 7o LICLVErIUSt und Farbverschiebung
im Vergleich zum nicht vergossenen LED Strip.

wezr 250 3200 Nahere Erlduterung zu den technischen Daten des PU-Schutzes
W830 266 3.700 im LED Linear™ Hauptkatalog, Seite 415.

W835 266 4300 Same data as for VarioLED™ Flex ECO LD4 apply, except: 30 % light
W840 274 4700 loss and color shift compared to non encapsulated LED strip.
W850 285 7000 More details regarding the PU-protection in the LED Linear™ main

catalogue, page 415.

Bitte sprechen Sie uns an fiir kundenspezifische Anpassungen,
wie z. B. Kabelldngen und Stecker.

Please ask for custom specific adaptions like cable length and plugs.

[ubehor Accessories

erforderlich required optional optional

Konverter Kabel 2-adrig o p— Steuerprotokoll 102
A Power Cable mono S Do\er control system |
DO supply emot | DA

unit -

Cover 005
Cover 005
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Type LE-3

Application

io Lighting’s environmentally inspired koi bollard integrates an exterior rated LED module
into an elegant wood bollard. Relamping is simplified using plug-and-play LED modules.
The bollards are designed to deliver code required illumination for all types of pedestrian
walkways. koi is ideal for parks, resorts, spas, hospitality and residential applications.
Its elegance and organic design naturally blend into its surrounding landscape.

Construction

io’s koi utilizes an acetylated wood (produced by Structura, Inc.) that prevents shrinking
or expansion and adds dimensional stability. The sustainable wood features a 10-year
warranty against rot.

Electrical

Two 6" linear LED modules are housed at the top of k1. Relamping is made easy by removing
the top plate and disconnecting the lighting modules. Additional LED modules may be
purchased for use at a later date. 120v or 277v input voltage. 20w power supply is remotely
located and encased in an enclosure. Now available with integral driver.

5-year warranty for light fixture Power Consumption

10-year warranty for wood bollard material koi | k1 consumes no more than 8 Watts total including driver losses.
|
Finish
- D The koi series is available in a natural (unfinished) as well as 8 additional standard artificial
& wood finish options: Garapa (S1), Teak (S2), Cumaru (S3), Ipe (S4), Jarrah (S5), Mahogany
-% (S6), Ebony (S7) and Weathered Grey (S8). The metal base and top plate are available in
= B e ) ]
E three powder coat paint finishes; white, grey, and black.
=
Base Plate METAL POWDER COATED
WOOD STAIN FINISHES PAINT FINISH OPTIONS
A: 13.396" [340.25 mm]
H B: 5.500" [139.70 mm]

C: 30.000" [762.00 mm]

D: 11.000” [279.40 mm]

E: 3.000” [76.20 mm]

F: 3” x 5” Conduit

G: 3/8” Anchor Bolt

H: 2.5” Cold Rolled
Steel Base

io Lighting

ighting facts'

AProgram of the U.S. DOE

Light Output (Lumens) 7/

Watts 8.63

Lumens per Watt (Efficacy) 7 @ Powder Coated Laser Cut Aluminum Top Plate
® Stain Finishes Applied to Wood Only

Color Accuracy 85

Color Rendering Index (CRI) @® Powder Coated Cold Roll Steel with Zinc Plating

Light Color 2702 (Warm White)

Correlated Color Temperature (GCT)

Warm White Bright White Daylight

2700K 3000K 4500K 6500K

Warranty™* Yes

Al results, except LED Lumen Maintenance, are aceording to IESNA LM-79-2008:
Approved Method for the Electrical and Photometric Testing of Solid-State Lighting.
The U.S. Department of Energy (DOE) verifies product test data and results

** See www.lightinafacts.com/products for details.
Registration Number: PNE4-2DT38D (Revised 7/11/2013)

Model Number: Koi 1

Type: Qutdoor path/stepirail light

103
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Light Output

Mounting Options

Order Code

sarah miller |

prince frederick hall

| appendix

8
k1 mounting height: 2.51ft \‘J\ \]P
Jfc
.25fc
.5fc
3fc 1c
5fc
Note: Photometry
based on 3000k LEDs

Baseplate with
_~ Coupling Nuts
(Pre-Installed)

Conduit g

Uii\mver Anchor

OPTION 1:
Existing Concrete Applications

Baseplate with
_~ Coupling Nuts
g (Pre-Installed)

Anchor Bolt

: ~———_ L Hook

OPTION 2:
New Concrete Applications
(only specify if base will be installed with pour)

o 13 k1 35K SO _ S8 w27 - 0o 2
io 1 2 3 4 6 7 8 9 10
1. PRODUCT FAMILY 4.  LIGHT OUTPUT 6. METAL PAINT FINISH OPTIONS 8. CUSTOMIZATION
13 koi SO  Standard Output w White Texture MOD Consult factory for custom size
Note: One output only. G Grey Texture and shape wood bollards
2. BOLLARD TYPE B Black Texture NA  Not Applicable
K1 koi 1 59 WOOD FINISH OPTIONS CC  Custom Color
NA  Natural Unfinished 9. REPLACEMENT LED MODULES
3. COLOR TEMPERATURE S1  Garapa 7. VOLTAGE 0  NotRequired
27K 2700 K S2  Teak 1 120v 1 Set LED replacement modules
3K 3000 K S3  Cumaru 2 277v
35K 3500 K S4  lpe 3 Other (International voltage) 10. MOUNTING OPTIONS
4K 4000 K S5  Jarrah 1 Existing Concrete Applications
5K 5000 K S6  Mahogany 2 New Concrete Applications
S7  Ebony
S8  Weathered Grey

io Lighting 1100 Busch Pkwy Buffalo Grove, IL 60089
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Appendix C: Electrical
Transformer Locations

{_H; NHETE & NP1B- 19 | 'Y 1st Floor:
i cﬂ} -@- Ul T-N1

VAL — T Location: Room 1229
%NFWE- 40 Size: 225 kVA
EE-ENEARGED PlAM ELECTRIC CLOSET MNP1-8,

10,1 Dimensions: 44" x 36"
DETAIL 2 ON THIS SHEET 1229 NP1B- 31

g—wma- 13

F

] dbNPiB- 25
EFA0 |
'?L/C;

EF-10 NPAB-
S HATHREHEHA
Nzi] A

1 MPiB- T 3
= - — /
1 g @ ¢
] - -
=. | I1Z
) P*D- 21 [2230] T-N*
Location: Room *228
Higpall - Size: 112.5 kVA
=$ ® Dimensions: 28" x 23"
NP*D- 12
contrials AE=Et where * is the floor number
NP"B- 1. [NF
upt.a N D 12 = Hems
! o FoH-2TT
NP*B- 1@:;@[

ELECHRIC) OLOSET

ARGED PLAN ]
! OM THIS SHEET q;PNP‘D-Q
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Electrical Riser Diagram
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Appendix D: Breadths
Solar Angles for 38.99°N
Time (hour) June 21 September 21/March 21 December 21
Solar Altitude |Solar Azimuth |Solar Altitude |Solar Azimuth |Solar Altitude |Solar Azimuth
5 3.77 117.37 0 81.06 0 79.77
6 14.5 108.63 0 89.37 0 71.37
7 25.78 100.23 11.09 79.8 0 62.63
8 37.37 88.51 22.32 69.4 6.09 53.04
9 48.99 81.34 32.73 57.19 14.7 42.12
10 60.22 67.44 41.62 41.97 21.54 29.55
11 69.91 43.73 47.89 22.7 26 15.32
12 74.46 0 50.2 0 27.56 0
13 69.91 -43.73 47.89 -22.7 26 -15.32
14 60.22 -67.44 41.62 -41.97 21.54 -29.55
15 48.99 -81.34 32.73 -57.19 14.7 -42.12
16 37.37 -88.51 22.32 -69.4 6.09 -53.04
17 25.78 -100.23 11.09 -79.8 0 -62.63
18 14.5 -108.63 0 -89.37 0 -71.37
19 3.77 -117.37 0 -81.06 0 -79.77
Architectural Shading Devices
South Facade Shading
[ [ — 1= i
[ |
11
[ |
T I 1]
T T ||_, |_,|
I 1
East Facade Shading \
P T -
I ; 1
This is the same as the West facade —
shading, reversed.
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Unshaded Area (ft?) of Windows

A sunlit (with shading)

e () June 21 September 21 December 21 March 21
South |East |North |West |South |East |North |West |South |East |North |West |South |East |[North |West
5 0] 226 9.3 0 0 0 0 0 0 0 0 0 0 0 0 0
6 o] 213 2.3 0 0 0 0 0 0 0 0 0 0 0 0 0
7 0] 2041 0 0 6.9| 24.8 0 0 0 0 0 0 6.9] 248 0 0
8 0] 16.3 0 o] 11.8] 213 0 0 19] 20.1 0 0] 11.8] 213 0 0
9 2.7 9.3 0 0| 14.8] 145 0 0 18] 16.5 0 0] 14.8] 145 0 0
10 24 0.5 0 0| 15.7 9.1 0 0] 20.1] 13.2 0 0] 15.7 9.1 0 0
11 2.8 0.2 0 0] 16.3 2.3 0 0] 20.1] 4.16 0 0] 16.3 2.3 0 0
12 2.9 0 0 0| 16.3 0 0 0] 21.8 0 0 0] 16.3 0 0 0
13 2.8 0 0 0.2| 16.3 0 0 41| 201 0 0| 16.25] 16.3 0 0 41
14 24 0 0 0.5] 15.7 0 o] 15.1] 201 0 0 221 157 0 o] 151
15 2.7 0 0 9.3| 14.8 0 0] 183 18 0 0 24| 14.8 0 0] 183
16 0 0 0] 15.5| 118 0 0] 204 19 0 0 23| 11.8 0 0] 204
17 0 0 0] 184 6.9 0 o] 227 0 0 0 0 6.9 0 o] 227
18 0 0 23| 217 0 0 0] 263 0 0 0 0 0 0 0] 263
19 0 0 93| 242 0 0 0 0 0 0 0 0 0 0 0 0
A sunlit (without shading)
Time (hour) June 21 September 21 December 21 March 21
South |East [North |West |South |East |[North |West |South |East |North |West |South |East |North |West
5 0] 26.4| 16.3 0 0| 264 0 0 0 0 0 0 0] 26.4 0 0
6 0] 26.4| 146 0 0] 264 0 0 0 0 0 0 0] 26.4 0 0
7 0] 26.4 4 0] 11.8] 264 0 0 0 0 0 0] 11.8] 264 0 0
8 0] 256 0 0| 19.5] 264 0 0] 23.7] 264 0 0] 19.5] 264 0 0
9 33| 244 0 0] 21.5] 256 0 0] 24.5| 245 0 0] 21.5| 256 0 0
10] 13.4| 233 0 0] 225 24 0 0] 26.4| 226 0 0] 225 24 0 0
11] 17.3] 20.3 0 0| 24.2| 186 0 0] 26.4] 16.6 0 0] 24.2] 186 0 0
12| 18.6 0 0 0] 24.2 0 0 0] 26.4 0 0 0] 24.2 0 0 0
13] 173 0 0] 17.3]| 242 0 0] 18.6] 264 0 0] 17.5| 242 0 0] 18.6
14] 134 0 0] 23.2| 225 0 0 24| 264 0 0 22| 225 0 0 24
15 3.3 0 0] 24.4| 215 0 0| 25.6] 245 0 0] 245] 215 0 0] 256
16 0 0 0] 25.6| 195 0 0| 26.4] 237 0 0] 25.4] 195 0 0] 264
17 0 0 41 264 11.8 0 0] 26.4 0 0 0 o] 11.8 0 0| 26.4
18 0 0] 14.6| 264 0 0 0| 26.4 0 0 0 0 0 0 0| 26.4
19 0 0] 16.3] 264 0 0 0] 264 0 0 0 0 0 0 0] 264
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Solar Gains by Orientation
June 21
. South East West North
Time (hour) - - - - - - - -
no shading shading no shading shading no shading shading no shading shading
5 13.21 13.21 141.73 123.23 13.21 13.21 54.29 36.65
6 138.23 138.23 1,197.66 992.99 138.23 138.23 335.74 169.34
7 234.29 234.29 1,634.43 1,300.30 234.29 234.29 272.57 234.29
8 311.82 311.82 1,685.02 1,186.16 311.82 311.82 311.82 311.82
9 395.88 391.95 1,424.68 774.62 374.25 374.25 374.25 374.25
10 567.72 447.05 1,035.98 433.93 420.72 420.72 420.72 420.72
1 700.72 490.14 775.34 452.69 449.48 449.48 449.48 449.48
12 682.56 494.05 459.23 459.23 459.23 459.23 459.23 459.23
13 700.72 490.14 449.48 449.48 689.82 452.26 449.48 449.48
14 567.72 447.05 420.72 420.72 1,033.33 433.93 420.72 420.72
15 395.88 391.95 374.25 374.25 1,424.68 774.62 374.25 374.25
16 311.82 311.82 311.82 311.82 1,685.02 1,143.25 311.82 311.82
17 234.29 234.29 234.29 234.29 1,634.43 1,210.14 272.57 234.29
18 138.23 138.23 138.23 138.23 1,197.66 1,009.05 335.74 169.34
19 13.21 13.21 13.21 13.21 141.73 131.02 54.29 36.65
Total BTUs 5,406.30 4,547.43 10,296.04 7,665.14 10,207.88 7,555.47 4,896.98 4,452.32
December 21
. South East West North
Time (hour) - - - - - - - -
no shading shading no shading shading no shading shading no shading shading
5 0 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0 0
8| 433.2700195| 358.1599989| 615.2107559| 481.4104466| 54.52374536| 54.52374536| 54.52374536| 54.52374536
9] 1171.380057| 901.2354448| 1073.836575| 773.2018311| 153.1426714| 153.1426714| 153.1426714| 153.1426714
10 1682.823292 1332.238207| 926.7010201 630.1450864 | 213.7048389| 213.7048389| 213.7048389| 213.7048389
1 1923.958567 1524.200932 537.3373344| 321.0959481 248.783716 248.783716 248.783716 248.783716
12| 2002.806253| 1699.209237| 260.4233787| 260.4233787| 260.4233787| 260.4233787| 260.4233787| 260.4233787
13| 1923.958567| 1524.200932 248.783716 248.783716| 552.9818077| 531.2533726 248.783716 248.783716
14| 1682.823292| 1332.238207| 213.7048389| 213.7048389 907.771918 907.771918| 213.7048389| 213.7048389
15 1171.380057| 901.2354448 153.1426714 153.1426714 1073.836575 1055.046904 153.1426714 153.1426714
16| 433.2700195| 358.1599989| 54.52374536| 54.52374536| 593.9726116| 543.0010652| 54.52374536| 54.52374536
17 0 0 0 0 0 0 0 0
18 0 0 0 0 0 0 0 0
19 0 0 0 0 0 0 0 0
Total BTUs 12,425.67 9,930.88 4,083.66 3,136.43 4,059.14 3,967.65 1,600.73 1,600.73
September 21
. South East West North
Time (hour) - - - - - - - -
no shading shading no shading shading no shading shading no shading shading
5 0 olo 0 0 0 0 0
6 0 ojo 0 0 0 0 0
7| 99.47667117| 58.16856196|1236.925227 1161.960062 |0 0 0 0
8| 662.1463926| 487.5745022|1812.417848 |1504.80109 220.0487482 |220.0487482 220.0487482| 220.0487482
9 1059.334475 821.752592|1704.997012 1094.474395 |296.9448501 296.9448501 296.9448501 296.9448501
10| 1374.148095| 1065.517661|1332.70781 724.4380601 |352.9444543 |352.9444543 352.9444543| 352.9444543
1 1637.33983 1229.301123|789.2674572 |437.0919503 |387.3984739 |387.3984739 387.3984739| 387.3984739
12| 1700.879417 1275.89268|399.0213103 |399.0213103 |399.0213103 |399.0213103 399.0213103| 399.0213103
13 1637.33983| 1229.301123|387.3984739 |387.3984739 |789.2674572 |475.9824971 387.3984739| 387.3984739
14| 1374.148095| 1065.517661|352.9444543 |352.9444543 |1332.70781 969.3788991 352.9444543| 352.9444543
15| 1059.334475 821.752592[296.9448501 | 296.9448501 |1704.997012 |1303.482138 296.9448501| 296.9448501
16| 662.1463926| 487.5745022|220.0487482 |220.0487482 |1812.417848 |1450.51578 220.0487482| 220.0487482
17| 99.47667117| 58.16856196 |0 0 1236.925227 | 1063.568283 0 0
18 0 olo 0 0 0 0 0
19 0 ojo 0 0 0 0 0
Total BTUs 11,365.77 8,600.52 8,532.67 6,579.12 8,532.67 6,919.29 2,913.69 2,913.69
Reduction in Solar Heat Gain Energy Savings
BTU/window/day South 7 East West North
South East West North Number of Windows 66 36 48 18
June 21 -858.88 -2,630.91 -2,652.41 -444.66 Cooling Season Net BTUs -239192 -165040 -204758 -8004
December 21 -2,494.79 -947.23 -91.49 0.00 Heating Season Net BTUs -347163 -104428 -81834 0
September 21 -2,765.25 -1,953.55 -1,613.39 0.00 Net BTUs -107970 60612 122924 8004
March 21 -2,765.25 -1,953.55 -1,613.39 0.00 Total 83570|BTUs
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