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Building Statistics

* Location: 192 Broadway

* Building Occupancy: Retail | Office

* Size: 53,000 Square Feet

* Cost: $59.5 Million

* Project Delivery: Design-Bid-Build
Project Team

* Owner: Metropolitan Transit

Authority

* CM: Judlau Contracting

* Architect: Page Ayres Cowley
Architects

* Engineers: Arup

Lighting

Architecture

Restoration of exterior facade and
interior

Detailed terracotta facade
Intricately decorated grand staircase
Two express escalators from

modern lobby to subway platform

* Normal and emergency lighting is * Service entrance located on 5th floor
powered by 120V * 1200A switchboard located in basement
+ Offices use linear direct/indirect * Building utilization 265/460V and

fluorescent fixtures 120/208V

* Lobby uses recessed downlights with * Emergency power 30KVA UPS can run

compact fluorescent lamps 24KW for 15mins

* Occupancy sensors controls

* 7 Air handling units with a total of * Masonry spread and strip footings
43,225 SCFM = Exterior masonry columns

+ Steam feed from neighboring building  « Floors consist of existing wrought iron

+ Steam to liquid heat exchanger beams with terracotta arches

+ Constant volume distribution system
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Executive Summary

The Corbin Building is a restoration of the existing building to restore the facade to the 1917 era
and upgrade all the existing building systems. The Corbin Building consist of two retail spaces, an
entrance to the Fulton Street Transit Center/subway on the street level and floors two through nine are
offices.

This report is the final submission report for the AE Senior Thesis Studio. The main topic of this
report covers the lighting redesign of four key spaces throughout the building, the 3™ floor office, the
Fulton Street Transit Lobby, the facade and retail space 1. The lighting redesign was based on renovation
and integration into the design of the transit center while preserving its historical character. The lighting
design will highlight historical character with modern light sources and fixtures.

In addition to the lighting redesign, the electrical depth modified the branch circuit distribution
for each space listed above to adapt the lighting redesign. Feeders and panels were analyzed for
coordination and voltage drop. A protective device coordination study was performed along with short
circuit analysis for a path originating at the utility entrance, through the main switchboard and to the
lighting panel on the fourth floor. SKM was used to do a short circuit analysis, load flow analysis and arc
fault study for the entire electrical distribution system. A cost comparison of using bus duct was
completed for an alternative solution to the existing rigid steel conduit and wire feeder for the main
feeder to the switchboard.

An architectural breadth was conducted to design an architectural layout for retail space 1. The
design included creating a modern luxury boutique clothing store. A mechanical breath was integrated
with the lighting and architectural redesigns to create a visually please duct layout. A daylighting study
on the office was done to see how much daylight penetration occurs with tall surrounding buildings, for
a MAE focus using AE565 knowledge.
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Corbin Building Statistics

(e Tor- | 4 o] TR 192 Broadway
New York, NY

BUIldiNg OCCUPANCY ......cocevviiiieecieeetieeetee ettt Retail/ Office
Y 2 NSRRI 53,000 Square Feet
Number of StOries ..........coociiiiiii e, 9 Stories above grade 2 below grade

(01 Y 1T SRS Metropolitan Transit Authority (MTA)
http://www.mta.info/capital/index.php

General Contractor...........cccoccveeiiiciiee e Judlau Contracting, Inc.
http://www.judlau.com/

Architect .........ccooiiiiee e Page Ayres Cowley Architects, LLC
http://www.pac-architects.com

http://www.arup.com/

CONSEIUCEION DAES......eeeeieeiiieeeeeeee e eeeeeeteeeee e s e e eereeeeeeeeseesnnees 01/2010-12/2012

COSE ..ttt ettt enes $59.5 million
Restoration and repairs to the building

Project Delivery Method..............c.ccoooviiiiiniiiece e Design-Bid-Build

Architecture

The Corbin Building includes retail stores at street level and office space in the upper floors, in
the heart of lower Manhattan. The design of the Corbin Building is restoration so it looks just like it did
in 1910-1917. While still incorporating a new subway entrance to connect to the Fulton Street Transit
Center using an escalator threw the basement of the Corbin Building.

Major Codes:
New York State Building Code 2002
New York City Building Code
New York City Electrical Code

Zoning:
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Commercial District (C5-5) with continuous retail frontage

Historical Requirements:
The Corbin Building is going to be restored with the facade from 1910-1917. On
December 18" 2003 the Corbin Building was added to the National Register of Historic
Places.

Roofing

There are two types of roofs on this building. The first type is the slanted roof on the
East and West towers. They are cover in a 2” metal barrel tile with red kynar paint. Under the
metal tiles are a 3” galvanized steel deck and new steel frame. The second type of roof is a flat
roof that covers the building which is designed to NYCTA Specifications.

Sustainability
Existing building was preserved during construction
Install brand new efficient HVAC system
Construction:

The restoration of the Corbin Building is part of the construction of the Futon Street Transit
Center. The project delivery method was design-bid-build, with this method the project was broking into
five contracts. The Corbin Building was renovated while the construction of the transit center was being
built. Scheduling has been important since many contracts are intertwined with other contracts. For the
safety of the people on the street a full cage around the building had to be constructed with nets and
scaffolding when restoring the fagade.

Electrical:

The electrical distribution system in the Corbin Building is provided by Con Edison. The service
entrance comes from the fifth floor of the Fulton Street Transit Center (FSTC), which is the neighboring
building on the north-side. The service entrances enters the Corbin Building on the fifth floor and goes
down to the basement to feed a 1200A switchboard with a AIC rating of 100K which than services other
branch circuits of the electrical system.

There are two voltages in the building, the primary voltage is 265/460V, 3PH, 4W and the
secondary voltage is 120/208V, 3PH, 4W. The mechanical, escalator and elevator systems run on 460V.
The lighting and plug loads run on 120V. The emergency backup system consists of a UPS to operate the
emergency lights.

Lighting:

The lighting system in the Corbin Building consists of fluorescent and incandescent sources. All
the lighting in the building is operating at 120V. In the offices there are direct/ indirect fluorescent two
T8 lamps pendant fixtures. Lighting within the Corbin Building makes use of different control systems. In
the open offices the linear fluorescent pendants are controlled with occupancy sensors. The copy rooms

Matthew Trethaway | Lighting\Electrical | Corbin Building | 192 Broadway, New York | Advisor: Dr. Houser



April 4, 2012 Final Report a

and storage areas use a typical switch to turn on and off the lights in those areas. Recessed downlights
with compact fluorescent lamps are located in the lobby. The lights in the lobby are not switched
because the New York City Electrical Code requires the lobby of the subway entrance to always be on for
safety. Incandescent lamps are used in replica pendants and wall sconces to match the original grand
staircase and restore the feeling back to 1917.

Mechanical:

The mechanical systems consist of constant volume air handing units serving the retail and
office spaces. Each air handing unit distributes 6,400 CFM per floor (floors 2-9) with a dedicated outdoor
air system unit on level nine providing fresh air to constant volume air handing units. Fan coil units serve
the street level retail spaces.

Chilled water supply service is coming from the central 1500 ton chiller plant in the Fulton Street
Transit Center at 300 GPM at 42 degrees F. Heating hot water supply is coming from the steam to water
shell and tube heat exchanger in the Corbin Building at 585 GPM at 200 degrees F.

Structural:

The structural system is the existing system from original construction. The building is a brick masonry

building with wrought iron beams. The building is supported in the basement by inverted brick arches.

Some of structure is being fixed and replaced with modern steel. The Corbin Building uses an eight bay
layout that is eleven stories. The beams are existing fifth-teen inches deep and frame into twenty-four

inches deep girders, and then go into HSS4x4x1/2 columns. The slabs on floors two through nine use a

two and half inch light weight concrete.
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Lighting Design Overview

The overall lighting design goal was renovation and integration into the design of the transit
center while preserving its historical character. The four lighting spaces to be analyzed and redesigned
include:

large workspace | Open Office 3" floor
circulation space | lobby

exterior space | facade

special purpose space | retail space 1

The redesign and restoration of the Corbin Building to the 1917 era includes restoring many
detailed ceilings, window moldings and facade. This detail is not found on many buildings in the area
and the lighting will highlight many of these architectural details to make the building stand out and
create presents in the neighborhood.

The lighting must be designed to meet IESNA handbook recommendations and ASHREA 90.1
code. Included in the lighting analysis are a summary of the space, design concepts, criteria and
considerations, equipment and control schedules and all the technical documentation for the design.
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3rd Floor Open Office- Large Work Space

Lighting Redesign

Space Description

The large work space consists of an open office plan on the third floor. The floor area of the
open office is about thirty-two feet wide by 162 feet long and with twelve foot ceilings, and an
approximate area of 5,184 square feet. The north wall of the office has no windows just two doors that
go into the Fulton Street Transit Center building next door. On the west end of the office there is a bay
window the length of the wall. The south wall is filled with restored cast-iron windows. The ceiling in the
consists of original arch vaults. The vaults run both north to south and east to west creating a non-
unformed grid on the ceiling.

Task/ Activities

The task preformed in this space would be administrative tasks, reading and writing. | assumed
that the primary task will be computer task for extended periods of time thought the day. Writing and
oral communication are also critical task within the office. The north wall is where the main corridor and
will be the main path for movement within the office.

Materials
Surface | Material Color Reflectance
China
Walls GWB White 0.8
Window Glass Low -E =.7
Floor Carpet Blue 0.2
Ceiling Plaster White 0.6

Table 1: Open Office Finishes
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Open Office Floor Plans and Sections
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Figure 3: 3rd Level South Elevation

Lighting Design Considerations and Criteria
Quantity of Light
2010 IESNA handbook:
Age of at least half the observers is between 25 and 65 years old.

e Desired illuminance levels office- VDT Screen and Keyboard CSA/ISO Types | and Il
positive polarity
o Horizontal-30 fc at 2’-6” AFF
o Vertical- 15 fc at 3’-6” AFF
e (Circulation space
o Horizontal- 20 Fc at AFF

ASHRAE 90.1-2010: Space by Space
e Office- Open Plan LPD 0.98W/ft?
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NY State Energy Code 2007
e LPD Office 1.1 W/ft?

Quality of Light

The open office should feel spaciousness since it is a very narrow building and desk might feel
like they are top of each other. The south walls already have windows to allow natural daylight in, but
the north wall creates a dark environment. Placing light on the north perimeter wall, it will give the
impression of a larger open area. The ceilings are arched and vaulted which is not common in a typical
office, so visitors will be looking at the ceiling which means the luminaires choice is very important. By
having this decorative ceiling creating visual clarity for task in the space is easy by creating a brightly
light attractive ceiling to bounce light back down to the space and provide a uniform illuminance across
the work plane.

Design Considerations

Appearance of Space and Luminaires-

Since the building has such unique arched vaulted ceilings the luminaires need to match
the space. The luminaires should be consistent with the architectural forms and use
rounded edges and curved surfaces.

Color Qualities of Light-

In an office color rendering is important for both creating a pleasant place to work and
see colors on documents. An office works with a lot of colors and layouts and needs to
ensure their print materials are attractive. Also skin tones need to look presentable for
people interactions and meetings. The lamps will have a CRI of 85 and a CCT of 4100K.

Control-
Occupancy sensors will be used to control the lights. This will help save money and
energy on the lighting by turning off the lights when no one is in that space.

Flicker/ Strobe-
Flicker and strobe lights can cause headaches and is annoying to occupants. This will
cause loss revenues and poor working conditions.

Direct and Reflected Glare-

When a VDT is used in an office it is important to minimize glare so the employees are
comfortable and productive, while enhancing contrast for VDT and reading and writing
task. Luminaire location is important so it is not in view of the computer monitor.
Shades will be used on the windows to prevent direct sun on the work surface.

Light Distribution on Task Plane-
Light distribution on the task plane should be uniform on the workstation at the correct

light level of 30 footcandles.

Model of Faces and Objects-

Matthew Trethaway | Lighting\Electrical | Corbin Building | 192 Broadway, New York | Advisor: Dr. Houser



April 4, 2012 Final Report g

Occupant’s skin tones should look healthy under electric lighting. Facial recognition is
important in face to face meetings and also when interacting with someone in the
office.

Luminances on Room Surfaces-
Having light on the wall and ceiling creates a feeling of spaciousness within a very
narrow office.

Lighting Solution Overview

Visual clarity was a critical design factor so people can function in the space and perform critical
tasks. The architecture was enhanced by picking a visual appealing fixture that meet the lighting levels
needed for an office without delivering glare on computer screens was the most critical design goal. A
parabolic shaped fixture was chosen to mimic the arched vault ceiling and provide uplight to highlight
the ceiling, and direct illuminance to prevent a cave effect. The north wall had vertical illumination from
the pendant fixtures mounted next to wall, and provide perimeter lighting.

At the entrance and around the copy room the ceiling is lower and pendant mounted fixtures
would hang to lower in that area. Recessed compact fluorescents were used to light the space, since
they create a clean ceiling and do not take away from the architectural vaulted ceiling. Lamps with a CRI
greater than 82 were selected to provide adequate color rending for people and task.

Luminaire Schedule

LIGHTING EQUIPTMENT SCHEDULE

Type Picture Mounting Catalog # | Manufacturer Description Lamp Input Watts|
Housing and endcaps are made from
extruded aluminum. Die formed reflectors | (2) T5 LAMPS
EGSCMA4-2-28T5-SSB-R4-120-GEB10-1SE- | with white enamel finish. Shielding uses | LUMENS: 2600
A Pendant EC-SCT-LP835-FC2-24-C100 an 18" parabolic semi-specular aluminum CCT: 4100K 59
PEERLESS LIGHTING baffles. Satin anodized finish is applied to CRI: 85
the fixture. Pendant mounted on aircraft
cable 24" long.
(1) 32W Triple
POZEEM-SP Steel housing with twist lock socket. Flush Tube CFL
B Recessed Kurt Versen mount design with 57/8" opening with a Lumens: 2400 36
graphite softglow cone. CCT: 4100
CRI: 82

Table 2: Luminaire Schedule

Light Loss Factors:

Light Loss Factors

Lamp Type LLD LDD BF Total
A 0.92 0.91 | 0.95 0.80
B 0.90 0.91 | 0.98 0.80

Table 3: Light Loss Factors for Open Office
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Assumed a 24 month cleaning cycle.
Control Scheme

The main goal for the control scheme in the office is to provide energy savings when the
occupants are not in the space. This will be done by using occupancy sensors to turn the lights on and
off when occupants are only in the space. Each bay is circuited together so if one person is working in a
specific area the other areas can turn off. A daylight study is conducted later in the report under the
MAE daylighitn anyalsis to see if dimming is a cost effective addition.

Control Equipment Schedule
Product |Manufacture|Part Number Technology Description

Dual technology ceiling/wall sesnsor with PIR and
Sensor |WattStopper DT-200 BIR/ Ultrasonic ultrasonic technologies. Time delays can be autoset
or fixed. Operatetion voltage 24VDC.

Power pack provides 24VDC operating voltage to all
Power Pack|WattStopper| B347D-P - WattStopper 24VD occupancy sensors and daylighting
controlers.

Table 4: Office Control Equipment Table
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Figure 5: Isolines
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Visual Performance Renderings
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Figure 6: AGI32 Pseduo and Rendering Top View

Figure 7: AGI North Elevation
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Figure 8: Office Rendering
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Figure 9: AGI32 Pseduo Color Rendering- Luminance
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Figure 10: AGI Pseudo Color Rendering of Desk- lllumiance

Average Max Min Max/Min
(Fc) (Fc) (Fc) (Fc)
Open
Office 30.4 52.1 14.3 3.64
Circulation 30.7 51.3 10.7 4.79

Table 5: lllumination Values of the Open Office

Energy Code Compliance
ASHREA 90.1-2010 Energy Calculation

Office Lighting Power Density

Type | Quantity | Input Watts | Total Watts
A 51 59 3009
B 15 36 540
Total Watts 3549
Total SF 3903
ASHREA 90.1 (W/SF) 1.1
LPD (W/SF) 0.91

Table 6: Office Lighting Power Density
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Evaluation

The bright, uniform lighting layout provides the open office with plenty of light on the work
plane and an inviting place to work. The even illuminance across the workplane provides enough light at
any location in the office to perform required task. The pendant lights have an arch shape to
complement the arch ceiling. The ceiling is brightly illuminated with uplight to draw attention to the
arch vaulted ceilings which acts like a giant reflector to bounce diffuse light back into the space. This also
prevents glare on people’s computer screens, and the direct component provides the vertical
illuminance needed. The desks have been placed north to south so the daylight entering the space is
perpendicular to prevent direct sun on a worker’s computer screen. The fixtures near the north wall
create scallops, which were intently done to help balance the daylight entering on the south side. Art
work can be placed in middle of the scallops to draw attention to art, while highlighting it at the same
time.

A CRI of 82 or greater was used in the space to provide good color rendering, so workers can see
proper colors and healthy skin tones. Providing proper rendering of skin tones of employees and other
visitors is critical to create a comfortable work space. The circulation space was originally placed against
the north wall, but tenants might decide to use that space for desk and have a center aisle, which is why
the corridor was illuminated over the IESNA recommended value of 20fc to 30fc to be illuminated the
same as the office. This design also allowed for tenant flexibility to use the space in which best fits their
needs.

The fixtures are divided into zones, so each group is controlled separately. This was
accomplished by using WattStopper occupancy sensors to save energy when the workers are not in that
specific zone. This design meets the IESNA standards and has a lower lighting power density than
ASHREA demands. This design is architecturally pleasing and energy efficient.
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Fulton Street Transit Center Lobby- Lobby Space

Lighting Redesign

Space Description

The Fulton Street Transit Center (FSTC) lobby is an important entrance for the subway system.
The lobby is meant to transition people from the street to the subway system or FSTC. Inside the thrity-
seven foot wide by thrity foot long double height lobby there are two express escalators which bring you
to the platform level of the subway system inside the FSTC. The space is a connection from the historical
Corbin Building to the ultra-modern FSTC. The new subway lobby architectural style brings many new
features to an entrance not seen in other subway entrances, such as escalators and copper panels.

This lobby will have thousands of people passing though each day, while spending only a few
seconds in the space. The space will be very congested during rush hours and movement through the
space is the most important functions.

Task/ Activities

The purpose of the lobby is to move people from the exterior to the interior of the building. The
most important activity in the lobby would be the movement of people. Tourists will be reading a map
trying to navigate their way through the subway or the streets of lower Manhattan. A lobby is also a
place to meet people and should feel safe.

Materials
Surface | Material Color Reflectance
China
Walls GWB White 0.8
Walls Copper Copper 0.8
Window Glass Clear =.5
Door Glass Clear =5
Door Steel Black 0.5
Floor Granite Black 0.2
Sign Steel Black 0.2
Ceiling Plaster White 0.6

Table 7: Lobby Materials
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Lobby Floor Plans and Sections
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Figure 11: Floor Plan
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Figure 12: North Section
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Figure 13: South Section

Lighting Design Considerations and Criteria
Quantity of Light
2010 IESNA handbook:
e Escalators
o Horizontal- 5 fc at floor
o Vertical- 3 fc at 5’AFF
e Lobbies at building entries
o Day
= Horizontal- 10 fc at floor
= Vertical- 3 fc at 5’AFF
o Night
= Horizontal- 5 fc at floor
= Vertical- 2 fc at 5’AFF

ASHRAE 90.1-2010: Space by Space
e Lobby-LPD 1.3 W/ft?

MTA New York City Transit: Planning and Design Guidelines
e Escalators

o 20-25fc
e Street-level Entrance Lobby
o 10-15fc

NY State Energy Code 2007
e LPD from Table 805.5.2 (Appendix A)
o Lobby-Other = 1.3W/ft’
e 805.2.1 Interior lighting controls. Each area enclosed by walls or floor-to-ceiling

partitions shall have at least one manual control for the lighting serving that
area. The required controls shall be located within the area served by the
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controls or be a remote switch that identifies the lights served and indicates
their status.

e Exceptions:

e Areas designated as security or emergency areas that must be continuously
lighted.

e Lighting in stairways or corridors that are elements of the means of egress.

Quality of Light

The lobby should be a space will a person feels comfortable and safe. This lobby should feel
spacious by placing light on to the walls and ceiling to give the impression of a larger volume. Way
finding and visual clarity of the signs and ability to read small text are the main task. To promote safety
the space will be illuminated so it creates the feel of being safe.

Design Considerations

Color Qualities of Light-

Color rendering and color temperature have a strong influence on the person’s sense of
clarity. To get good color appearance lamps will be chosen with a CRI greater than 80
and a CCT of about 4100K. This will help the signs and subway maps show the vibrant
colors.

Direct and Reflected Glare-

Direct and reflected glare can cause annoyance and pain. The lights need to be aimed so
there is no glare in the pedestrians’ eyes that are coming up the escalator. Also need to
be away of glare coming off the copper walls.

Light Distribution on Task Plane-
Light distribution on the floor is critical since it’s the main task of the space people need
to see where to walk.

Model of Faces and Objects-
Lighting a facade provide pedestrians with a sense of security within the lobby. Lamps
with a CRI of above 80 will help with identifying people and distinguishing colors.

Appearance of Space and Luminaires-

Aesthetic issues are important but since the lobby has been modernized with copper
panels. The fixtures are hidden to in the parameter of the space to make the feeling of
spacious.

Luminances on Surfaces-

Since the walls are copper the illuminance on the walls need to be done in a way to
prevent glare. Also the light needs to be placed carefully to prevent shines and dark
spots in the copper.
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Lighting Solution Overview

Fulton Street is a very congested part of New York City and the subway entrances are usually
very populated spaces. The lighting design solution for space implemented the psychological feeling of
spaciousness. This was chosen because it prevents people from feeling claustrophobic. The lighting was
concealed to create a visually clean area which creates a streamline design. People will not be in this
space very long and by drawing a person’s eye to the walls and ceiling will help a person enjoy the
space.

The spaciousness impression was created by using cove lighting to create an illuminated ceiling
to give the visual impression of the space being taller. Using linear fluorescent provided an even glow on
the ceiling to fill the room with ambient light, while providing a uniform illuminance across the floor. The
copper panels on the wall have been offset from the wall about eight inches, to allow enough room for a
surface mount strip fixture to be attached to the wall behind the panel. The panels will appear to be
floating in space with a warm glow from the light bouncing off the copper behind them. This warm glow
brightens up the lobby while providing perimeter lighting and creating the impression of a more
openness lobby. Recessed metal halide fixtures have been installed over the door ways and escalator to
provide additional general illumination to safely get on and off the escalator and exit the building. The
brighter areas also provide wayfinding device.

Luminaire Schedule

LIGHTING EQUIPTMENT SCHEDULE

Type Picture Mounting Catalog # | Manufacturer Description Lamp Input Watts
(1) CMH LAMP
CDM- TM 35W
| 4inch square flush mounted downlight.
. . A . . BASE: GU6.5
. 37420 Cast aluminum frame with Aluminum satin
C Recessed o X N LUMENS: 3900 45
ERCO Lighting matt anodized reflector. Cut-off angle 30
with frosted class diffuser CCT: 3000K
— ' CRI: 93
Once pier of die-formed steel with
o standard fixture lengths of 4 feet. (1) T8 Lamp
b "r . r' Cove- CD-SN-1T8-1C-120 Reflectors are highly specular anodized Lumens: 2950 30
3 ;3' T Surface Cooper Lighting- Corelite aluminum. Fixture mounts directly to CCT: 3000K
architectural cove and has adjustable CRI: 85
aiming system for 5° adjustments.
1) T5 L
Narrow bare strip chann