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Architectural 

- Inspired by “flat prairies of the 
Midwest and the great towers of 
Chicago” 

- 170 foot height tower with open air 
terraces and Rooftop decks 

- Light filled glass with lime stone 
- Saw tooth skylight roof 
- Solar panels roof 
- Green roof system of the 

Auditorium 
- Exterior insulation and finish 

system 
 
 
 
 
 

Structural 

Lighting/Electrical Mechanical 

- 12” thick Cast-In-Place Concrete 
flat slab 

- Light weight concrete on 
composite metal deck  

- W14 x 22 and W16 x 31 for 
typical Beam with W21 x 50 for 
typical girders 

- Fully grouted CMU wall with 
#6@16” O.C. vertical for sound 
isolation 

- HSS6 x 6x 1/4 for Diagonal 
braced lateral framing 
 
 
 
 
 

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

- Building Service system 277/480 
volts 3 phase 4 wire wye 

- 600KW Diesel engine generator 
- Incandescent 120 volts, and 277 

volt for fluorescent and HID single 
phase 2 wire 

- Passive Infrared occupancy sensor 
with time delay. 

- Line-voltage controlled motorized 
window shades 

- “LUTRON” lighting control system 
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Building Statics Project Team 

- (6) AHU’s for adjacent building, (3) 
AHU’s for tower, and (2) AHU’s for 
Auditorium 

- Variable Air Volume box system. 
- (1) Air-Cooled Chiller system to 

serve theaters 
- (2) Hot-water pump at 125 psi, 

and (6) Chilled –water pump at 
125 psi 

- (1) Air compressor located at main 
mechanical room. 
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EXECUTIVE SUMMARY 

The Reva and David Logan Center for the Arts is located in Chicago, IL. As a campus building of the 

University of Chicago, It is a multidisciplinary arts center for the students, faculties, and staffs. This art 

center building consists of performance hall, gallery rooms, craft studios, painting rooms, theaters, 

classrooms, and many other spaces for housing playwrights and painters, musicians, and filmmakers, 

dancers and sculptors. With many sustainable and energy efficient designs such as solar panels on the 

roof, saw-tooth skylights, and ground and water source heat pumps, the building received LEED Gold 

certification. However, the lighting, electrical, acoustical, and mechanical systems are conducted for the 

possibility to reflect the better sustainability goals such as energy saving, and cost. 

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

Main lobby, and Courtyard. All spaces were analyzed for their existing lighting system with space 

purpose, and interior finishes. And then, all the design criteria for each space were developed with IES 

Lighting Handbook, 10th edition and ASHRAE Standard 90.1. The new lighting design of the Performance 

hall was developed with three concepts that are inspired from the type of performance. Those concepts 

are called as Modernism, Sophisticated, and Classical, and the color of lights, mounting types and the 

light distribution were considered to deliver those concepts. The new lighting design of the Performance 

penthouse was considered with flexibility for supporting many activities and collaborating daylight in the 

space. By giving different lighting zones with control system, the flexible lighting was supported. The 

design concept of Main lobby was inspired from the idea of Midwest Park which is a significant landmark 

of the University of Chicago. Two long horizontal lines were applied into the ceiling, and cove lighting 

was used to provide powerful atmosphere into the space. The lighting design of Courtyard was 

considered with light trespass because the space is surrounded by buildings.  

The electrical depth was studied on the high-efficiency transformer and the size of generator. The all 

existing dry-type transformers in the building are designed as NEMA TP-1, K-rated transformer for the 

energy efficiency. To provide better energy saving, NEMA Premium efficiency transformer from EATON 

is applied. This transformer provided 30 percent less losses than similar-sized NEMA TP-1 models while 

lowering energy consumption. The generator size was reduced by subtracting a load of the switchboard 

LL-EM-LL that is served by extra emergency service from the power utilities.  

The acoustical breadth was conducted on the reverberation time for the performance hall to determine 

how the space dose functions acoustically well. The mechanical breadth was conducted on the glazing 

type of the corridor located on the first floor to determine the solar heat gain and cooling load. And two 

different proposed glazing types were compared with existing one for the costs how much it is required 

for the cooling load.     
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PROJECT BACKGROUND 

David Logan and his wife Reva Logan who are alumni of the Law 

School at The University of Chicago are long time supporters of the 

arts and have a wide range of philanthropic interest. On May 3, 

2007, David and Reva Logan and their sons and grandchildren had 

generously committed a $35 Million gift to support the University’s 

Center for the creative and performing arts. With their efforts and 

supports, The Reva and David Logan Center for the Arts is 

constructed at the campus of the University of Chicago. The Logan 

Center is a hub for the variety of arts activity that takes place across 

the University of Chicago and beyond the borders of the campus. 

 

 

“The Logan family sees the center not as a building project…But as a way to improve the 

quality of life for students and faculty of the University, as well as the community” 

- David Logan 

 

“The Reva and David Logan Center for the Arts advances arts practice, inquiry, and 

presentation at the University of Chicago, and fosters meaningful collaboration and 

cultural engagement at the University, in the south side, and in the city of Chicago” 

- Mission of Logan Center 

  

  

 

 

 

 

 

 

 

 

 

Figure 1 │ David Logan and Reva Logan 
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SITE INFORMATION 

The Reva and David Logan Center of the Arts is located on the campus of the University of Chicago at 

915 East 60th Street.   

 

 

 

 

 

 

 

 

 

 

The Logan Center is surrounded by campus building such as Midway Studio, and Department of Safety 

and Security. Midway Studios is the historic home and studios of sculptor Lorado Taft. It was the 

personal studio and residence of Taft from 1905 until his death in 1936, and additions were made in 

later years to create studio and classroom for the students in the University.  

The north side of the Logan Center is exposed to the Midway Plaisance Park aka Midway. The Midway 

was developed and began as a vision by Paul Cornell who was a land developer in the mid of 1800. After 

several years, Frederick Law Olmsted who is famous for creating New York City’s Central Park was hired 

to design Midway Park. Over the ensuing decades, the Midway gradually came to be a part of the 

University of Chicago, and Lorado Taft, and Eero Saarinen added their vision to the Midway. It is joining 

with Washington Park at its west end and Jackson Park at its east end.  

 

 

 

 

 

University of Chicago 

Logan Center 

Figure 2 │ Site map  

Figure 3 │ History of Midway Park 
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GENERAL BUILDING DATA 

Building Name: Reva and David Logan Center for the Arts 

Location and Site: 915 E 60th St, Chicago, IL, 60637 

Building Occupant Name: University of Chicago 

Occupancy or function types: Multidisciplinary arts center 

Size: 184,000 square foot 

Number of stories above grade:  11-story tower with 3-story adjacent building. 

Primary project team: 

 Owner: University of Chicago 

 Project Manager: Eric Eichler, Senior Project manager at The University of Chicago 

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

 Associate Architect: Holabrid & Root   www.holabird.com 

 Structural Engineer: Severud Associates   www.severud.com 

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

 Lighting Design: Renfro Design Group    www.renfrodesign.com 

 Landscape Architect: Hargreaves Associates    www.hargreaves.com 

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

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

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

Dates of construction  

 Start Date: June 2010 

 Completion Date: October 2012 

Cost: $114,000,000 (overall cost) 

Project Delivery:  Design-Bid-Build 

 

 

 

 

 

 

http://www.twbta.com/
http://www.holabird.com/
http://www.severud.com/index.php
http://www.adsce.com/
http://www.renfrodesign.com/
http://www.hargreaves.com/
http://www.davidmason.com/
http://www.swinter.com/
http://www.turnerconstruction.com/
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ARCHITECTURE 

The Reva and David Logan Center for the Arts is inspired by the “flat prairies of the Midwest and the 

great towers of Chicago”, the art center is comprised of a light-filled glass and stone tower and a three-

story “Plains” building with saw-tooth roof. “Plains” building is lit by north facing skylights and houses 

beautifully lit studios, a gallery, music practice rooms, a 450-seat auditorium,  a 120-seat Theater and a 

black box theater as well as a 2,000 square foot exhibition space. The 170-foot tower houses a 

performance penthouse, screening room, rooftop deck, classrooms, rehearsal rooms, and performance 

labs on different floors and connected these programs with generous elevators and stairways with 

offering dramatic distant views of Lake Michigan and downtown Chicago. 

“Through the collaborative work of our faculty, students, and professional arts 

organizations, we are now forging an integrative model that is unique among our peer 

institutions. Scholars, practicing artists, and students are crafting new curricular, co- 

curricular and public programs that productively combine research, teaching, and 

creative expression. The David and Reva Logan Center for the Arts will add luster to the 

university’s already rich history of groundbreaking artistic exploration and 

accomplishment, and become a model of its kind on the national stage.” 

- Larry Norman, Deputy Provost for the Arts 

 

“The idea of the long, low, skylit building of studios and theaters, and the tower of the 

arts came from imagining the flat prairies of the Midwest and the great towers of 

Chicago. The quiet low “plains” building will provide three floors of beautifully lit studios, 

a gallery, music practice rooms and theaters that are spatial surprises. The presence of 

the tower on the south side of the Midway announces a new home for the creative life of 

students and faculty and a public venue for residents of the city.” 

- Tod Williams and Billie Tsien, Architects of Logan Center 

-  

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

- Illinois Chicago Building Code  
- Illinois Chicago Municipal Code 
- Illinois Chicago Mechanical Code 
- Illinois Chicago Energy Code 
- Illinois Chicago Electrical Code 
- International Building Code 
- National Electrical Code  
- National Fire Alarm Code  

 

 Zoning: Subarea I – Planned Development #43, Chicago Zoning Ordinance 

- Maximum Floor Area Ratio (FAR): 2.20 

- Maximum Percent Site: 46.00% 

- Maximum Building Height: 200ft 

 Historical requirements: Not application 

 

BUILDING ENCLOSURE 

Windows:   

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

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

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

- Laminated Glazing: Laminated Lite, Clear lite 

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

coating  

Building facades: The Building façade is generally consists of limestone, painted steel sheet and 

curtain wall systems which is aluminum framing with 4-side structurally glazed insulated glass 

units. Exterior Insulation and finish system (EIFS) is applied to this building. 

 

Roofing: The roofing system is considered as two types which are solar panel with skylight, and 

green roof. The Skylight roof is shaped as saw-tooth, it is 4-side structurally glazed insulated 

laminated glazing on aluminum skylight framing, and mounted on HSS framing. On the other 

side, Solar panels have been installed. For the green roof, there are 7 different botanic, with 

medium growing soil is covered above the light weight aggregates with filter fabric on the roof 

of theaters. As supplier’s requirement, the gravel zone is installed on the edge of soil. Please 

reference attached drawing for the specific. 
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SUSTAINABILITY FEATURES 

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

to the US Green Building Council. 

- Version: LEED 2009 for New Construction 

- Rating: LEED Gold Certification. 

o Ground and water source heat pumps 

o Radiant heating and cooling system 

o Saw-tooth skylight 

o Daylighting 

o Three green roofs 

o Solar panels roof 

 

STRUCTURAL SYSTEM 

The main structural system of the Logan Center for the Arts consists of steel columns, beams, and 

diagonal bracing frame. The slab construction is 12 inch thick cast-in-place concrete flat slab reinforced 

with a continuous #5 @ 8 inch on center bottom grid placed. Typical beams of adjacent building are 

W14 x 22, W16 x 31 or 36, and W18 x 40, while the typical girders are W21 x 50. Typical beams and 

columns of tower are reinforcing concrete systems. The roof system of the adjacent building consists of 

W10 x 15 for beam, while girders are W36 x 150. The lateral bracing frame system is applied to the 

adjacent building, and it consists of HSS6 x 6 x 1/4, 3/8 and 1/2.  

   

Figure 5 │ Green Roof Assembly at Auditorium Figure 6 │ Skylights Section view 
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ELECTRICAL SYSTEM 

(2) 12.47kV primary service from the power company is fed into the Logan Center for the Arts. There is a 

service transformer to step down into 480/277V on the outside. Two service switchboards (SS-1, and SS-

2) serve three main distribution switchboards with 480/277V which are HV-EM-LL, HV-DP-LL-S2, and 

MDSB. The dry-type transformer is used to step down into 208/120V for the panelboards to serve the 

lighting loads, receptacles, and other loads. There are two emergency services from the power company 

to serve the fire pump, and low-voltage switch boards for the emergency lighting loads. In addition to 

the emergency service systems, there is (1) 600kW diesel-powered engine generator on the lower level. 

This generator with automatic transfer switch systems serves main mechanical loads, fire pump, and 

low-voltage switchboard in case of power outage.   

 

MECHANICAL SYSTEM 

(11) Custom air handling units serve the entire building. Each of three air handlings unit with single zone 

type serves the Screening room, Black Box Theater, and Studio Theater. (1) Air handlings unit with 

displacement type serves the auditorium with 13,500 CFM. All AHU’s are located at the lower level 

except the one AHU with 23,500 CFM to serve the tower. (1) Air-cooled chiller is located at the outside 

of the building to serve the theaters. It is served by one chilled water pump with 125 pressures and 175 

GPM. (2) Hot water pumps with end suction type and (2) heat exchangers with U-tube type are located 

at the steam room on the lower level. They serve the heated water with (2) domestic hot water heaters. 

Variable frequency drive devices are equipped for most of the HVAC equipment.  

 

LIGHTING SYSTEM 

As the Logan Center for the Arts building is for the multidisciplinary center for the arts, the primary 

lighting system is divided into the general lighting and theater lighting systems. Fully recessed compact 

fluorescent 6” aperture downlight is used for the corridor and the lobby. In addition, fully recessed 

compact fluorescent wallwasher is used for the wall of the lobby for the events such as gallery. Surface 

side mounted fluorescent linear single lamp T5HO and recessed fluorescent T5HO with frosted acrylic 

are used for the most of the studio rooms on the first level. For the special rooms including performance 

studio and rehearsal room, custom light fixtures are used based on the purpose of individual activities. 

Linear fluorescent T8 fixture with various mounted types is used for most of the classrooms. For the 

theaters such as auditorium, Studio Theater, and Black Box Theater, the orchestra light fixture and 

worklight fixture are installed. To control the daylight during the daytime, the motorized shaded is used.  
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CONSTRUCTION  

The primary construction management firm for the Logan Center for the Arts is Turner Construction Co. 

The schedule construction operation in the sequence is used to obtain the best results where 

installation of one part of the work depends on installation of other components, before or after its own 

installation. Total size of the Logan Center for the Arts is 184,000 SF, and the building consists of 11-

story tower with 3-story adjacent building. Since the project site was adjacent to the existing building 

which is Midway Studio, the building envelop restoration of adjacent Midway Studios and extension of 

south campus utility corridor is started first before the foundation excavation. The construction date is 

from June 2010 to October 2012 with $114,000,000 overall cost. The project delivery method is Design-

Bid-Build. 

 

FIRE PROTECTION 

750 GPM fire pump with (2) 8” incoming and (1) 4” incoming domestic water services serves the fire 

protection system for the entire building. In addition, the wet sidewall type sprinkler is used for the stair 

enclosure. The various type sprinklers which are heads, upright, pendent and concealed types are used 

based on the purpose of the space.  

 

TRANSPORTATION 

The Logan Center for the Arts has vertical transportation system which is elevator. On the north of the 

building, (2) passenger elevators with ADA auto dialer telephone are located to serve all floors including 

tower. They are traction system and connected to each motor which are 40HP and 60HP. For emergency 

case, those motors are fed by emergency switchboard. On the south of the building, (1) passenger 

elevator and (1) freight elevator are located to serve only floors of the adjacent building. They are 

hydraulic system and connected to each motor which are 40HP and 75HP. 

 

TELECOMMUNICATIONS 

(4) Low voltage telecom service entrances with 4” sleeves are located on each north and south of the 

lower level. Network closet rooms are located on every floor of the tower to serve the data services 

such as the phone. (5) Outdoor cameras and indoor fixed cameras are installed for security purposes. In 

addition, the card reader devices are used to access from the outside to inside of the building with local 

audible alarm devices or into the special rooms such as AV control rooms, network closet, theater 

backstage, studio, and supply rooms.  
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LIGHTING DEPTH 

Large Work Space | Performance Hall 

Space Description 

The space of performance hall, located on the 

first floor, is a largest theater with a 474-seat. 

This space is used primarily for concert, 

performance, and full orchestra. With drop-

down shades along the perimeter of the ceiling, 

it also allows the acoustics to be altered for 

music, dance or film. For various activities and 

applications of the theater, three different 

lighting design concepts will be developed. 

Dimension 

W 64’ (backward), W 45’ – 3 3/8” (forward) 

L 102’ – 6” 

H 21’ – 6” (lowest), H 35’ (highest) 

 

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

stage area 

 

Interior Finish 

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

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

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

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

 

Space Surface Description Reflectance 

Auditorium 

Floor 3/8” Epoxy Terrazzo Finish with ¾” Reveal 0.2 

Wall 
Type 2 – Acoustically Transparent Fabric Wall System with Support frame 0.5 

Perforated Wood Sliding Panels 0.35 

Ceiling 
Type 1 – Fabric Over Nomex Reflector Fabric 0.6 

Type 1 – Fabric Over GWB 0.6 

Platform 

Floor Resilient Slide Wood Floor 0.5 

Wall 
Type 2 – Acoustically Transparent Fabric Wall System with Support frame 0.5 

Perforated Wood Sliding Panels 0.35 

Ceiling 
Type 1 – Fabric Over Nomex Reflector Fabric 0.6 

Type 1 – Fabric Over GWB 0.6 

Figure 7 │ Floor Plan of Performance Hall 

Table 1 │ Interior Finish of Performance Hall 
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Design Considerations 

As the theater/auditorium serves different functions such as film, performance, music, and orchestra, 

the different lighting requirements will be considered with the flexibility of design, control and 

installation. The lighting quality in the theater should have excellent dimming range and very high color 

rendering (CRI≥85) with ambient lighting.  According to the IES, The Lighting Handbook 10th, Illuminance 

uniformity targets work in conjunction with illuminance uniformities and surface reflectance all of which 

must be addressed as part of the design to avoid visual discomfort, glare, and strain. Also, no light or 

zero light is recommended for the task or application during the performance except the aisle lighting.  

Design Criteria 

Application Type Eh (lux) Ev (lux) Avg:Min Note 

Audience – During production 2 1 2:1 Eh@floor, Ev@5’ AFF 

Audience – Pre/Post show, intermissions 100 30 2:1 Eh@floor, Ev@5’ AFF 

Circulation – During Production 2 4 5:1/2:1 Eh@floor, Ev@5’ AFF 

Circulation – Pre/Post show, intermission 100 30 2:1 Eh@floor, Ev@5’ AFF 

 Table 2 │ Illuminance Recommendation [IES Lighting Handbook 10th Edition] 

 

Application Type Power Density (W/ft2) 

Audience/Seating Area for Performing Arts Theater 2.6 

 

Table 3 │ Energy Allowance [ASHRAE Standard 90.1] 

 

In addition, the egress lighting will be considered to contribute to the safety of occupants in the space. 

According to NFPA 101 (2009), Life Safety Code Excerpt, the minimum of 0.2 foot candles of illumination 

will be required to be provided onto all floor area’s during period of performances. The following lists 

describe the illumination of means of Egress. 

- 7.8.1.3:  The floors and other walking surfaces within an exit and within the portions of the exit access 

and exit discharge designated in 7.8.1.1 shall be illuminated as follows: 

(1) During conditions of stair use, the minimum illumination for new stairs shall be at least 10 ft-

candle (108 lux), measured at the walking surfaces. 

(2) The minimum illumination for floors and walking surfaces, other than new stairs during 

conditions of stair use, shall be to values of at least 1 ft-candle (10.8 lux), measured at the floor. 

(3) In assembly occupancies, the illumination of the floors of exit access shall be at least 0.2 ft-

candle (2.2 lux) during periods of performances or projections involving directed light. 

(4) The minimum illumination requirements shall not apply where operations or processes 

require low lighting levels. 

- 7.8.1.4:  Required illumination shall be arranged so that the failure of any single lighting unit does not 

result in an illumination level of less than 0.2 ft-candle (2.2 lux) in any designated area. 
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Design Approach & Concept 

The main idea of the lighting design for the performance came from the word which is “Artistic” The 

flexible lighting needs to be applied into the space to support various activities. Since this space is used 

for various performance activities, three design concepts are developed from those ideas. Those 

performance activities are divided into three categories which are modernism, classical, and 

sophisticated. The modern performance ideas are inspired from the following images. To support this 

idea, Linear fluorescent with cool color output is used. 

 

 

 

 

 

Sophisticated might be hard to expressed as lighting design, however few words could be come out 

from this concept. They are “Simple” and “Intense”. The sophisticated performance ideas are inspired 

from the following images. To support this idea, the lighting design should be simplified, not using too 

much lighting fixtures, and gives powerful atmosphere in the space.  

 

 

 

 

 

Classical performances could be identified as orchestra, music, piano, and voice performance. The 

lighting design should be settled, and provides warm atmosphere to support those performances, and 

make an audience to feel comfort. The color output and light distribution will be key points to express 

“classical”. The following images show some examples of classical performances. 

 

 

 

   

 

Figure 8 │ Examples of Modern Performances 

Figure 9 │ Examples of Sophisticated Performances 

Figure 10 │ Examples of Classical Performances 
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Computer Rendering 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 11 │ Rendering Images of Modernism 



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

Sean Kim | Lighting/Electrical option    Page | 16  
 

 
Figure 12 │ Lighting Plan of Performance hall - Modernism 

 

TM-1 │4’ Linear Recessed LED  

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

 

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

TS-2 │Linear Recessed LED  
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Figure 15 │ Rendering Images of Classical 
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Figure 16 │ Lighting Plan of Performance hall - Classical 

 

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

TC-2 │Uplight fixture with LED 
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Egress Lighting 

Since the egress lighting is required on the space for the safety, and to allow occupants to find a way, 

LEDs aisle lighting is mounted on the arm of the chairs to give small amount of lights on the 

passageways. Those aisle lightings are faced down to avoid light distraction during the performance. 

Additionally, LED exit lighting is mounted above egress doors and main entrance doors.  

 

 

 

 

Figure 17 │ Rendering Images of Egress lighting 



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

Sean Kim | Lighting/Electrical option    Page | 22  
 

 
Figure 18 │ Lighting Plan of Performance hall - Egress Lighting 

 

E-1 │ LED EXIT panel 

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

 Eh (Lux) Avg:Min 

IES Design Criteria 100 2:1 

Scene 1 – Modernism 112.3 1.8:1 

Scene 2 – Sophisticated 117.8 2.2:1 

Scene 3 – Classical 95.3 2.1:1 

 Eh (fc) - 

N.F.P.A. Code minimum 0.2 fc - 

Egress Lighting 0.38 fc - 

 

 Power Density (W/ft2) 

ASHRAE 90.1 (2010) 2.6 

Scene 1 – Modernism 0.72 

Scene 2 – Sophisticated 0.76 

Scene 3 – Classical  0.57 

 

Performance Summary 

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

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

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

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

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

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

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

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

environment into the space. However, those uplights gave unnecessarily lights to the above the 

acoustical ceiling and it should be considered to avoid these lights.  

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

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

Space Description 

The Performance Penthouse is located on the ninth 

floor of the tower. This space houses performances, 

dance, class, seminars and banquets, with 

reconfigurable seating for up to 100 people. The 

full-height windows are located on the North-East, 

and allow daylights into the space with offering 

spectacular views along a vista. This space will be 

analyzed for daylight study and control system 

integration. 

Dimension 

W 34’ x L 47’ x H 30’ 

Area: 1.657 ft2 

 

Interior Finish 

The most interior finish of the Performance 

Penthouse is wood panel except the ceiling panel. Solid wood batten panel and walnut wood panel are 

used for the interior of the wall. The ceiling panel is hanged 5’ below, and consists of acoustical painted 

metal panel. The table 2.1 describes materials with its reflectance about the each surface.    

Space Surface Description Reflectance 

Performance 
Penthouse 

Floor Strup Wood 0.35 

Wall 

Solid wood batten panels with Type 4 – Fabric wrapped 
fiberglass panels behind 

0.27 

Perforated wood; panels, sliding panels, panel clad wall 0.3 

Ceiling Acoustical perforated painted metal panels 0.2 

 Table 4  │ Interior Finish of Performance Penthouse 

 

Glazing 

The glazed aluminum curtain wall system is applied to the space on the North-East wall. It is high 

performance acoustical glazing, and consists of 1/2" Laminated Lite [1/4” Low-Iron Lite / .060 PVB / 1/4" 

Low-Iron Lite with Low-E Coating on surface #4], 1/2” Air space, and 3/4” Laminated Lite [3/8” Low-Iron 

Lite / 0.060 PVB / 3/8” Clear Lite].  The location of the glazed aluminum curtain wall is showed by blue 

line on figure xx.  

Figure 19 │ Floor Plan of Performance Penthouse 
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Design Considerations 

For various performances in the Performance Penthouse, the daylighting system will be considered to 

enhance interior environments with providing excellent color rendering. The full-height windows will 

provide spectacular views along the vista during daytime and nighttime.  It helps to connect people to 

the exterior world, and it would be motivated to the performing people.  

In order to provide different work environments to the space, the dimming control system will be 

considered. It will save the energy by dimming or off the light during daytime. Moreover, the scene 

control system will be used to serve different tasks during nighttime. 

Design Criteria 

Application Type Eh (lux) Ev (Lux) Avg:Min Note 

Dance (Performance) 300 500 1.5:1 Eh, and Ev @4’ AFF 
Music 300 500 2:1 Eh, and Ev @4’ AFF 
Music Classroom 300 200 2:1 Eh, and Ev @4’ AFF 

 

Table 5 │ Illuminance Recommendation [IES Lighting Handbook 10th Edition] 

 

Application Type Power Density (W/ft2) 

Classroom/Lecture/Training 1.4 

 

Table 6 │ Energy Allowance [ASHRAE Standard 90.1] 

 

Design Approach & Concept 

The main idea of the lighting design concept for the space came from the words which is “Cultural”, 

because this space holds a lot of activities such as class, banquet, music, and ballet. To support those 

activities, the lighting design should be considered with flexible and lighting control. Also, the uniform 

light distribution will be important in this space.  The up and down custom pendent fixtures with 

dimming system will be applied to provide ambient lights. In addition, spot lights will be added to give 

different lighting scenes for the various activities.   
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Computer Rendering 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 20 │ Rendering image of Performance Penthouse 
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Scene 1 – All Lights On 

 
  

   
Scene 2 – 50% Output of Zone 1,2 and 3 

 
  

   
Scene 3 – Lights Off of Zone 1, 2 and 3 
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Scene 4 – During Daytime @ 7:30 on June,21 

 
  

   
Scene 5 – During Daytime with shade @ 7:30 on June, 21 

 
  

   
Scene 6 – 100% Output on Zone1, 50% Output on Zone 2, Only uplight on Zone 3 with Recessed 
downlight 
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Figure 21 │ Lighting Plan of Performance Penthouse 

 

PP │ Pendent fixture with LED (2) for down (1) for up 

PS │ LED Spot fixture 

PR │ 3” Recessed LED downlight 

 

 

 



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

Sean Kim | Lighting/Electrical option    Page | 30  
 

Calculation Data 

 Description Eh (Lux) Avg:Min 

IES Design Criteria  300 1.5:1 

Scene 1 All lights On 338.26 1.6:1 

Scene 2 50%  Output of Zone 1, 2 and 3 191.68 1.5:1 

Scene 3 Lights off of Zone 1, 2 and 3 32.53 - 

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

Scene 5 During Daytime with shade @ 7:30 on June, 21 87.26 5.16:1 

Scene 6 
100% Output of Zone 1, 50% Output of Zone 2, and 
only uplights of Zone 3 with Recessed downlights 

254.52 3.1:1 

 

 Power Density (W/ft2) 

ASHRAE 90.1 (2010) 1.4 

Performance Penthouse 1.07 

 

Performance Summary 

Overall, the flexible lighting system was supported by giving different lighting zones with control systems. 

There are five different lighting zones to provide different illuminance values for the different 

performance or activities. As you see the Scene 1, this is used when the space houses classes, and dance 

such as when it needed ‘bright’ in the space, and It gave 338.26 lux that sufficient illuminance to support 

those activities. Also, other activities such as banquet or social activities could be supported by dimming 

of zone 1, 2, and 3.   

As you see the floor plan of the performance penthouse, there are full-height windows located on the 

east and north side. Those windows are installed with a shade system to block the strong direct sunlight 

and to make a space darker during the morning. The average illuminance on the space drops to 87.26 

lux with shading on June, 21 at 7 am. And the average illuminance could be increased up to 250 lux by 

controlling lighting zone 1, 2, and 3. However, the ratio of the average to minimum for the illuminance is 

very larger than other scenes due to the daylights near the window.  

 

 

 

= 
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Circulation Space | Main Lobby 

Space Description 

The main lobby is primary access to the building. 

The stair near the entrance, allows the people to 

the tower directly. Also, it is connected to the 

GIDWITZ Lobby where is the daylight feature space 

with a stairway leading up to terraces both indoor 

and outdoor audience overflow. The corridor on the 

lobby is used for gallery, and exhibition.  

 

Dimension 

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

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

 

 

 

Interior Finish 

The entire floor of the main lobby is finished with 18" x 36" Stone tile, and the most wall of the main 

lobby is finished by white painted gypsum board. Additionally, the ceramic tile and felt wall carpeting 

are used for entry lobby, and GIDWITZ lobby. The table 3.1 describes the detail interior finishes for the 

entry lobby, corridor, and GIDWITZ lobby. 

Space Surface Description Reflectance 

Main Entry 

Floor 18” x 36” Stone Type 1 with 6” metal base 0.47 

Wall 

Painted metal wall panel 0.45 

Ceramic Tile Type 3 0.6 

Painted Gypsum wall board 0.7 

Ceiling Painted Type 1 – Gypsum wall board 0.75 

Corridor 

Floor 18” x 36” Stone Type 1 with 6” metal base 0.47 

Wall Painted Gypsum Wall Board 0.7 

Ceiling Painted Type 1 – Gypsum wall board 0.75 

Table 7 │ Interior Finshes of Main Lobby 

  

 

Entry Lobby 

Corridor 

Figure 22 │ Floor Plan of Main Lobby 
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Design Consideration 

As the entry lobby is a main entrance to the building and delivers people to the stair that access to the 

tower and lower level, the transition will be important with proper lights amount. The illuminance 

criteria and accents are an important aspect of making comfortable and safe transitions. The lamp types 

and color qualities should be matched for purpose of visual consistency. The daylight feature will be 

considered to make a space more enjoyable for the people.  

Design Criteria  

Application Type Eh (lux) Ev (lux) Avg:Min Note 

Lobby - Day 100 30 4:1 
Eh@floor, Ev@5’ 

AFF 

Lobby-Night 50 20 4:1 
Eh@floor, Ev@5’ 

AFF 

Reception Desk 150 50 4:1 
Eh@2.5’ AFF, 
Ev@3.5’ AFF 

Adjacency Passageways 
Avg ≥ 0.2 x Eh of 
adjacent space 

Avg ≥ 0.2 x Ev of 
adjacent space 

3:1 
Eh@floor, Ev@5’ 

AFF 
Independent 
Passageways 

50 30 2:1 
Eh@floor, Ev@5’ 

AFF 

Table 8 │ Illuminance Recommendation [IES Lighting Handbook 10th Edition] 

Application Type Power Density (W/ft2) 

Lobby 1.3 
Corridor/Transition 0.5 

Table 9 │ Energy Allowance [ASHRAE Standard 90.1] 

Design Approach & Concept 

The main lobby is the first space that people meets in the building. Therefore, the welcoming 

environment with powerful atmosphere will be considered in this space. The main idea of the lighting 

design concept is from the architect’s thought which is “flat prairies of the Midwest”. Since the Midway 

Plaisance Park has been a landmark for the University of Chicago, two horizontal lines from the Midway 

Park and applied with cove lighting fixtures to the ceiling of main lobby to connect the inside and 

outside of the building and to provide powerful atmosphere. Also, it will be navigated for the people to 

find a way easily. Downlight fixture is used to give additional lights in information desk and stair. Also, 

the architectural wall is emphasized with glazed lighting fixture by providing deep shadow on the 

surface.   

Figure 23 │ Midway Plaisance Park 
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Computer Rendering 

 

 
Figure 24 │ Rendering images of Main Lobby 

 

 
Figure 25 │ Rendering image of Architectural wall in Main Lobby 
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Figure 26 │Main Lobby and Corridor 
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Figure 27 │ Lighting Plan of Main Lobby 

 

RA │ LED 4’ Cove lighting 

RB │ LED 4’ Wall grazing  

RC │ 6” Recessed downlight with Compact Fluorescent 
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Calculation Data 

 Eh (lux) Avg:Min 

Design Criteria: Lobby 50 4:1 

Design Proposed: Lobby 95.19 1.92:1 

Design Criteria: Reception Desk 150 4:1 

Design Proposed: Reception Desk 164.6 2.2:1 

Design Criteria: Corridor 50 2:1 

Design Proposed: Corridor 95.8 1.85:1 

 

 Power Density (W/ft2) 

ASHRAE 90.1 (2010):Lobby 1.3 

Design Proposed: Lobby 0.64 

ASHRAE 90.1 (2010): Corridor 0.5 

Design Proposed: Corridor 0.87 

 

Performance Summary 

The Cove lighting was used to provide powerful and welcoming atmosphere in the Main lobby for the 

occupants. Also, it navigates the people to other transition spaces easily. To give more lights on the 

reception desk, and grab attentions from the people, the recessed downlight with compact fluorescent 

was used. There is one architectural wall near the stair, and it is highlighted with wall-glazing lights to 

create unique light patterns with deep-shadow on the materials. The overall lighting design of the Main 

lobby satisfied the design considerations, but the average illuminance of the corridor is higher than 

design criteria recommended from IES Lighting Handbook 10th Edition. However, this value met with 10 

fc which is a recommend illuminance value from the Interior Lighting of Facilities Services Facility 

Standards – Electrical System for the University of Chicago. 

One problem issue on the main lobby is that the power density of the corridor is 0.87 watts per square 

feet which is almost double of 0.5 recommend power density from ASHRAE 90.1. The reason is that 

many cove lightings are used on the two parallel lines of the ceiling. So, I would like to suggest one line 

of the ceiling with cove lighting fixtures to decrease power density on the corridor.     
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Outdoor Space | Courtyard 

Space Description 

The Courtyard is placed at outdoor, and surrounded 

by Logan Center building and Midway Studio 

building. It allows people to access to tower and 

performance hall directly. This space is provided as 

a rest area and café for the students; and used for 

class, exhibition, and outdoor performance 

sometimes.   

Dimension 

Approx. W 60’ (Widest) x L 144’ (Longest) 

Area: Approx. 10,700 ft2 

 

Interior Finish 

As the courtyard is located at the outside, the floor 

is the only interior finish, and consists of concrete 

unit paver type 1 

Space Surface Description Reflectance 

Courtyard Floor Concrete Unit Paver Type 1 0.5 

Table 10 │ Exterior Finishes of Courtyard 

Design Consideration 

 

For the outdoor lighting zone, the courtyard should be defined as LZ3 which is moderate ambient 

lighting since the courtyard could be used for the outdoor performance, and banquets. Accent light 

should be important to provide visual relief and visual attraction for wayfinding. The entry lighting 

should transition between the indoor and outdoor lighting condition. The safety also should be 

considered, but it is not necessarily uniform or continuous. The Illumination ratio in table 4.4 is the ratio 

average illuminance on focal point typically of vertical orientation to average illuminance on primary 

task plane typically of horizontal orientation. The recommendations lighting level for the Courtyard will 

be 5 fc by International Dark-Sky Association. 

Design Criteria 

Application Type Attraction Role Illumination Ratio Note 

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

Perimeter (on wall plane or 
trees) 

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

Table 11 │ Illuminance Recommendation [IES Lighting Handbook 10th Edition] 

Figure 28 │ Floor Plan of Courtyard 
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Application Type Power Density (W/ft
2
) 

Walkway 10ft wide or greater 0.2 

Table 12 │ Energy Allowance [ASHRAE Standard 90.1] 

Computer Rendering 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 29 │ Rendering images of Courtyard 
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Figure 30 │ Lighting Plan of Courtyard 

 

C-1 │ Outdoor wall surface flood light with Metal Halide 
C-2 │ Outdoor wall arm fixture with Compact fluorescent 
CA │ Recessed step LED light 
CB │ Outdoor landscape fixture with PAR30 
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Calculation Data 

 Eh (fc) 

Design Criteria 5 

Design Proposed 3.2 

 

 Power Density (W/ft2) 

ASHRAE 90.1 (2010) 0.2 

Design Proposed 0.22 

 

Performance Summary 

Due to the space is surrounded by Logan Center building and Midway Studio building, the light trespass 

was considered carefully to avoid light travel into the inside of the building. So, I used the outdoor flood 

lights with wall-arm, and made their facing away from the building. Those fixtures provided 3.2 fc of 

average illuminance on Courtyard. Also, I used outdoor landscape spot lights with halogen lamps to 

highlight the exterior trees. The recessed step LED fixtures are used on the surface of the rectangular 

stone garden podium to give lights on the walkway.  

The power density is 0.22 watts per square feet that is acceptable with a recommended power density 

from ASHRAE, but little higher. So, the outdoor landscape spot light should be used as one for each tree 

instead of using two.  
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ELECTRICAL DEPTH 

Overview 

The electrical depth will involve the electrical systems to save energy and cost for the Logan center. 

Following studies on the below will be analyzed and conducted.  

- High - Efficiency Transformer 

- Main Circuit Breaker for distribution switchboard 

- Emergency Generator size 

Those studies will be analyzed and modified if they are not violated the Illinois Chicago Electrical Code, 

and the Facilities Services Facility Standards – Electrical System from the University of Chicago. 

 

Study of High - Efficiency Transformer 

The Facilities Services Facility Standards (FS) – Electrical System from the University of Chicago, it 

provides standard information for the low-voltage transformer for the building of the University of 

Chicago. Following lists on the below are the requirements for the low-voltage, dry-type transformers 

rated 600V and less, with capacities up to 1000 KVA. 

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

- All Transformers must be delta-wye configuration. 

- Transformers 15 kVA or smaller shall have (2) 5% FCBN (full capacity below normal) primary 

taps and transformers larger than 15 kVA shall have (2) 2.5% FCAN (full capacity above 

normal and) and (4) 2.5% FCBN primary taps  

- Enclosures 

o Indoor – Ventilated, NEMA 250, Type 2 

o Outdoor – Ventilated, rain-tight, NEMA 250, Type 3R 

o Other Wet or Damp Indoor – Ventilated, drip-proof, NEMA 250, Type 2 

- All Transformers shall have insulation class of 220 deg C with a maximum of 80 deg C rise 

under full load above 40 deg C ambient temperature. 

- K-Rated transformers shall be used when serving loads with a high degree of harmonics. 
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Table 13 │ Schedule of Existing Dry-type Transformer 

 

Due the characteristic of the building, the workshop studios in this building are equipped with many 

work tools machines such as plasma cutter, vertical band saw, drill press, bench grinder, and cutoff saw 

bench. So, all existing transformers are designed as K-rated transformer to handle the heat generated by 

harmonic currents from non-linear loads such as fluorescent lamps, electric welding machines. As you 

see the table above, T-4 and T-5 are designed as Isolation transformer, and T-20 with 500 KVA is 

designed with K factor of 13. All existing transformers are designed as NEMA TP-1 for energy efficiency. 

 

 

 

Proposed Solution 

Even though existing transformers are meets for NEMA TP-1 for the energy efficiency, there is possible 

change to lower energy loss, and operating costs. The EATON provides a NEMA Premium efficiency 

transformer. This transformer provides 30 percent less losses than similar-sized NEMA TP-1 efficiency 

models while lowering energy consumption, resulting in reduced operating costs and harmful emissions.  
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Figure 31 │ NEMA Premium Efficient Transfromer [from EATON] 

 

 Recognized efficiency of NEMA Premium efficient transformers is measured at 75 degrees C and 

with a linear load of 35 percent of full load rating 

 Available as general purpose, K Factor or harmonic mitigating  

 Designed, manufacture and tested per applicable standards, including ULT 1561, NEMA ST 20, 

NEMA TP-1, DOE 10 CFR Part 431 and the NEMA Premium efficiency transformers program 

 Manufactured in an ANSI 61 gray polyester powder-coat-painted NEMA type 2 enclosure which 

is easily converted to NEMA 3R when fitted with a weathershield kit 

 

Energy Saving Calculation 

 

Figure 32 │ Schedule of New Dry-type Transformer 
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To calculate the energy saving per year, the type of building is assumed as education. The electricity rate 

of the Illinois state is set as 0.1057 per KWH by EATON transformer energy savings calculator. Since they 

don’t provide transformers rating 57KVA and 76 KVA, they are assumed as 75KVA and 112.5 KVA. 

Total Loss Per Year 
    

Selected BOM NEMA-TP1 
NEMA 

Premium 

Qty KVA Mat'l Type Total Loss Total Loss 

3 30 Copper K-Rated* 5.83 MWH 3.54 MWH 

6 45 Copper K-Rated* 14.84 MWH 8.68 MWH 

5 75 Copper K-Rated* 19.15 MWH 12.57 MWH 

2 112.5 Copper K-Rated* 9.57 MWH 5.98 MWH 

2 150 Copper K-Rated* 12.87 MWH 8.19 MWH 

2 225 Copper K-Rated* 16.34 MWH 11.68 MWH 

1 300 Copper K-Rated* 10.85 MWH 7.49 MWH 

1 500 Copper K-Rated* 18.31 MWH 10.68 MWH 

Total Energy Lost by Transformers 107.76 MW 68.8 MW 

Energy Lost to Heat 367.7 MBTU 234.75 MBTU 

 

Energy Life Cycle Costs 
    

  

Per Year $11,390  $7,271  

 

Over 1 Year and 2.5% Inflation $11,389  $7,270  

 

Over 1 Year and 1% Inflation $11,390  $7,271  

 

Summary 

 
Savings Comparison 

  Energy Cost Savings Per Year $4,119    

Energy Cost Savings Over 1 Year with 2.5% Inflation $4,119    

Energy Cost Savings Over 1 Year with 1% Inflation $4,119    

Reduction in Power Lost by Transformers Per Year 38.96 MW 

HVAC Savings Per Year** 19.48 MBT 

 

By replacing existing NEMA-TP1 with NEMA Premium high efficiency transformer, the energy saving cost 

could be up to $4,119 per year, and the reduction in power lost by transformers is 38.96 Mega Watts 

per year.  
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Study of Main Circuit Breaker for distribution switchboard 

Due to the High fault current and arc flash issues, it is not recommended to replace the fuses with Main 

Circuit Breaker for the distribution switchboard. 

 

 

 

Study of Emergency Generator size 

The as-designed emergency power system meets the IBC emergency requirements, NFPA, and City of 

Chicago Code. The 600kW diesel-engine generator serves the fire pump, and high-voltage and low-

voltage distribution switchboards. However, the generator serves too many loads such as fire pump, and 

LV-EM-LL that are served by the power company additionally. Therefore, decreasing of the size of 

generator will be suggested to decrease extra costs if it is not violated the Illinois Chicago Electrical Code, 

and the Facilities Services Facility Standards – Electrical System from the University of Chicago. 

The Facilities Services Facility Standards – Electrical System from the University of Chicago provides the 

recommendations about the engine generators. The following lists will be considered for the re-sized 

engine generator. 

- Natural Gas Generators are preferred for University projects 

- Tank Capacity: As recommended by engine manufacturer for an uninterrupted period of 4 

hours operation at 100 percent of rated power output of engine generator system without 

being refilled. 

- Pump Capacity: Exceeds maximum flow of fuel drawn by engine-mounted fuel supply pump 

at 110 percent of rated capacity, including fuel returned from engine. 

 

Existing emergency power system 

A 600KW diesel-powered engine generator is located on the lower level. The generator set fully 

automatic on transfer and re-transfer and suitable for continuous operation for the duration of any 

interruption of the normal electric power source. The generator serves three loads which are emergency 

service switchboard HV-EM-LL, LV-EM-LL, and Fire PUMP. The detail loads are described below. 

- HV-EM-LL: 277/480V, 3φ, 4-wires, 800A Bus, 75K AIC 

- LV-EM-LL: 120/208V, 3-phases, 4-wires, 600A, 20K AIC 

- Fire Pump: 100 horsepower 
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Summary 

The enlarged emergency single line diagram above shows the detail of emergency system. A fire pump is 

served by the power company (fire pump service) as normal, and served by generator as emergency. 

The switchboard of HV-EM-LL is served by SS-1 (Normal Service) as normal, and served by generator as 

emergency. However, the switchboard of LL-EM-LL is served by MDSB (Normal Service) as normal, and 

served by two emergency powers which from emergency service, and a generator. Since there are two 

emergency power systems for the switchboard of LL-EM-LL, the size of generator could be decreased.  

Power factor = 1 

600KW (generator) / 1 = 600kVA 

600kVA – 150kVA (LL-EM-LL) = 450 kVA 

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

600KW Generator 

To Fire Pump 

To HV-EM-LL 

To LL-EM-LL 

LL-EM-LL 

HV-EM-LL 

Fire Pump 

E     N 

N N 

N E     

E     

Auto Transfer Switch 

Fire Pump Service 

E     

SS-1 (SE-1) 

Emergency Service 

From MDSB 

Figure 33 │ Single line diagram of Emergency Service 
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ACOUSTICAL BREADTH 

Overview 

The Reverberation Time (RT) for the performance hall located at first floor will be analyzed to determine 

how the space dose functions acoustically well with surface materials since this space is critical 

acoustically for various performances. In addition, the Bass Ratio will be calculated to measure of the 

“warmth” in music which a balance of sound throughout the various frequencies in the space. 

Analysis 

The performance hall is used for various performances such as concert, music, and film. The shape of 

the space is a rectangular box with slightly narrow shape at the front. Since the ceiling is suspended 

from structure, the height of the space is measured from the floor to the ceiling. The surfaces of the 

space are separated into the three parts which are ceiling, wall, and floor. Additionally, the case of the 

fully occupied hall and an air which is a volume of the space is added into the surface to determine the 

reverberation time. After the sound absorption coefficients of each material are determined, the 

reverberation time is calculated for various frequencies from 125 hertz to 4000 hertz.   

Material 

 
 Table 14 │ Schedule of Interior finishe of Performance Hall 

 

 
Figure 34 │ Section view of Performance Hall 
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Figure 35 │ Rear view of Performance Hall 

 

 
Figure 36 │ Front view of Performance Hall 
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Calculation Method 

The proper sound absorption coefficients are determined based on each material, and the sound 

absorption which is a sabin is calculated with following equation. 

     

Where,   S = surface area of a material 

 α is the sound absorption coefficient. 

 

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

  
      

∑ 
 

Where,   T = reverberation time which is taken by a sound to decrease 60 dB from its value at  

       termination (seconds) 

 V = room volume in ft2 

 ∑A = total absorption in the room (sabins) 

 

To calculate the bass ratio, the reverberation time with 125, 250, 500, and 1000 frequency are used with 

following equations. Preferred bass ratio values are 1.1 to 1.25 for halls with a high reverberation time, 

and 1.1 to 1.45 for halls with reverberation time of 1.8 sec of less. A hall in which bass ratio is less than 

1.0 appears to lack warmth. 

 

   
           

             
 

 

Where,  BR = bass ratio 

  T125 = reverberation time at 125 frequency  

  T250 = reverberation time at 250 frequency  

  T500 = reverberation time at 500 frequency  

  T1,000 = reverberation time at 1,000 frequency  
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5077.1 m
3
 

1.23 @500hz 

1.06 @1000z 

Figure 37 │ Table of Calculation for Reverberation Time 

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

The reverberation times for the Performance hall are variable with different frequencies. The longest 

reverberation time is 2.31 at 125 Hz, and the shortest reverberation time is 1.06 at 1000 Hz. However, 

reverberation time of Mid-frequency, 500 Hz is 1.23, and it is within the range of the 1.2-1.8 which is 

criteria of reverberation time for the performance space. As you see the figure 38, reverberation time of 

500 Hz is located in the middle of between the Concert halls and Cinema. Due to the characteristic of 

the performance hall that holds various performance activities, this value is acceptable.   

   
           

             
  

           

           
       

With following calculation above, the Bass Ratio is 1.75 which a too high by comparing to the criteria. 

However, it is good enough to give “warmth” which a balance of sound throughout the various 

frequencies in the space. 
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MECHANICAL BREADTH 

Overview 

Since good estimates of the corresponding heat transfer rates are necessary to design an acceptable air-

conditioning system, the heating loads thru the glass of the corridor on the first floor will be analyzed 

because this space are applied with large amount of windows. This space will be conducted for the 

amount solar heat gains and cooling loads with existing glazing type and it will be compared with 

proposed different glazing types.  

Analysis 

 
Figure 39 │ Elevation view of the Corridor 

 

Since the corridor on the first floor is a transition area with occupants, the large amount of windows 

(90.88’L x 10’ H) is applied on the east side to provide bright and dynamic atmosphere into the space at 

the early morning. The glazing type is a vision glass with 1-1/4” thick insulated unit consisting of a 5/16” 

thick heat strengthened PPG Starphire outer lite, an 11/16” air 

space, and a 1/4” thick heat strengthened PPG Starphire inner lite 

with a neutral low E coating. 

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

the corridor. To get a data of window specification, the thickness 

of the air space is assumed as 5/8” because PPG Industries does 

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

coefficient is 0.41, U-value is 0.30 Btu/(hr-ft2-F), and visible light 

transmittance is 74%. Shade IAC (interior Attenuation Coefficient) 

is assumed as 0.5 in this study because some of direct and diffuse 

radiation incidents on the widow surface enter the space, and 

some of them are blocked. The table on the below shows a detail 

specification of the existing glazing type of the corridor.     

 

Figure 40 - Existing Glazing Type 
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Figure 41 │ Specification of existing glazing type 

 

Method 

The solar intensity for the summer (June) and winter (December) will be determined by using RSTM 

calculation Excel spreadsheet on the location of the building. Then, the window heat gain and cooling 

load thru the existing glazing system with product date from PPG Industries on the corridor located on 

the first floor will be generated by table and graph.  

And, the existing glazing system will be compared with different proposed glazing types by the window 

heat gain and cooling load for the summer and winter. The detail of two proposed glazing types are 

shown in the table below. 

 
Figure 42 │ Specification of Proposed glazing types 

Proposed type 1 – Triple 

Proposed type 2 - Single 
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Cooling Load Summary June, 21 

Local 
Time 

Beam 
(Btu/hr) 

Diffuse + 
conduction  

(Btu/hr) 
 

Cooling 
Load 

Solar & 
Conduction 
Heat Gain 

1 82.7 2718.6  2801.3 1894.2 

2 62.2 2327.0  2389.2 1653.2 

3 47.2 1993.3  2040.5 1420.6 

4 36.2 1715.2  1751.4 1233.0 

5 28.0 1494.0  1522.0 1100.3 

6 5083.2 2272.5  7355.7 13412.2 

7 16434.0 4619.9  21053.9 36727.1 

8 24128.2 6860.0  30988.2 44702.4 

9 27187.7 8707.9  35895.7 44316.6 

10 25449.2 10133.3  35582.5 37610.5 

11 19520.3 11173.6  30693.9 26584.5 

12 11730.8 11916.2  23646.9 15846.2 

13 6885.5 12398.6  19284.1 13272.5 

14 4316.8 12597.7  16914.5 13078.3 

15 2783.8 12691.1  15474.9 12975.9 

16 1834.7 12471.6  14306.2 12345.4 

17 1231.5 11853.5  13085.0 11192.7 

18 839.9 10819.4  11659.3 9581.3 

19 581.1 9308.8  9889.9 7411.2 

20 407.4 7186.3  7593.7 4456.6 

21 289.2 5691.3  5980.5 3526.2 

22 207.9 4639.5  4847.4 3006.5 

23 151.1 3832.7  3983.9 2539.9 

24 111.2 3204.1  3315.3 2168.4 

      
   Total (Btu) 322055.9 322055.9 

Table 15 │ Cooling Load Summary of Existing glazing type for June, 21 
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Cooling Load Summary December, 21 

Local 
Time 

Beam 
(Btu/hr) 

Diffuse + 
conduction  

(Btu/hr) 
 

Cooling 
Load 

Solar & 
Conduction 
Heat Gain 

1 31.1 2148.4  2179.4 1639.3 

2 23.3 1863.0  1886.3 1408.0 

3 17.7 1619.1  1636.8 1223.9 

4 13.6 1422.7  1436.3 1094.6 

5 10.5 1299.0  1309.5 1068.1 

6 8.2 1282.0  1290.2 1192.0 

7 6.4 1383.8  1390.3 1455.7 

8 6384.7 2597.5  8982.2 17038.9 

9 12918.7 4597.8  17516.5 28151.1 

10 12372.1 6224.3  18596.5 22090.7 

11 7609.0 7439.0  15048.0 12462.1 

12 4212.0 8262.6  12474.6 9580.9 

13 2570.6 8686.7  11257.3 9485.0 

14 1622.5 8811.3  10433.9 9184.5 

15 1049.7 8412.9  9462.7 8105.7 

16 693.2 7200.5  7893.7 5839.6 

17 465.8 6372.6  6838.3 5275.1 

18 317.8 5684.4  6002.2 4728.2 

19 219.8 5024.5  5244.3 4096.8 

20 154.0 4394.3  4548.3 3493.6 

21 109.3 3819.2  3928.5 2978.0 

22 78.4 3294.7  3373.2 2515.0 

23 57.0 2841.6  2898.6 2150.4 

24 41.8 2467.8  2509.6 1879.7 

      
   Total (Btu) 158137.0 158137.0 

Table 16 │ Cooling Load Summary of Existing glazing type for December, 21 
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June 21 Window Heat Gain and Cooling Load 

Existing Glazing 
System – Double  

 

Proposed type1 - 
Triple 

 

Proposed type2 - 
Single 
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December 21 Window Heat Gain and Cooling Load 

Existing Glazing 
System – Double  

 

Proposed type1 - 
Triple 

 

Proposed type2 - 
Single 
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Summary 

According to Kotey, Nathan A, ASHRAE Transaction: Solar gain through windows with shading devices : 

simulation versus measurement (2009), the significant cooling loads solar gain is especially troublesome 

in the building because it is generally the largest and most variable heat gain the building will 

experience. Therefore, several different glazing types are compared with existing glazing window of the 

first floor corridor by cooling loads and solar heat gains for the summer and winter. The existing glazing 

window is composed by double pane with thick heat strengthened with neutral low E coating. The first 

proposed type is composed by triple pane with 5mm clear with ½” airspace filled by Argon. The second 

proposed type is composed by single pane with 13.52mm laminate, and 0.06” PVB with 6mm Solarblue. 

June, 21 Total Cooling Load & Heat Gain 

Existing 322055.9 Btu 

Proposed 1 168500.8 Btu 

Proposed 2 455729.3 Btu 

 

Based on the calculation results for each glazing types, the proposed type 1 has lowest value of total 

cooling load and solar heat gains for the summer (June, 21). It means that small amount of heat is needs 

to be removed from a structure in order to keep the temperature inside of the building consistent.   

December, 21 Total Cooling Load & Heat Gain 

Existing 158137.0 Btu 

Proposed 1 102726.3 Btu 

Proposed 2 311800.5 Btu 

 

On the winter (December, 21), the proposed type 1 has also lowest value of total cooling load and solar 

heat gains and the proposed type 2 has highest number of total cooling load and solar heat gains.  

In conclusion, the proposed type 1 has good performances for the cooling load and heat gains because it 

consists of triple panes. However, it requires high cost for the installation. The proposed type 2 is not 

good for the Cooling load because it gains much solar heat due to the single pane. However, It might be 

proper for the saving of heating energy during the winter because it keeps heat gains until late of the 

day by compare to other glazing types. 
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CONCLUSION 

Many great aspects of engineering systems were applied to provide energy savings, system efficiency, 

and aesthetics for the Reva and David Logan Center for the Arts. The Lighting designs concept for each 

of the four spaces were accomplished with their design criteria. The lighting designs of the performance 

hall successfully expressed the abstract concepts with color output and light distribution. The 

performance penthouse was designed with flexible lighting system to provide different scenes with 

collaborating daylight. The lighting design of the main lobby provides very powerful and welcoming 

environments for the occupants. The lighting design of the courtyard was designed well to avoid light 

trespass into the inside of the building. 

The electrical systems were re-designed for the energy savings. By replacing existing NEMA-TP1 with 

NEMA Premium high efficiency transformer, the energy saving cost could be up to $4,119 per year, and 

the reduction in power lost by transformers is 38.96 Mega Watts per year. Also, the size of the 

emergency generator was re-designed efficiently by subtracting the load of switchboard of LL-EM-LL 

that is served by extra emergency power from the local power utilities. 

In the Acoustical breadth, the reverberation time for the performance hall is studied to see how the 

sound is delivered efficiently. The reverberation time of the performance hall was very variable with 

different frequencies; however those values are acceptable because the characteristics of the 

performance hall that holds various performance activities.  

In the Mechanical breadth, the different glazing types of the corridor were conducted with solar heat 

gain and cooling loads. The single pane type was not appropriated for the corridor because it gained 

much solar heats, but potentially it might be good during winter because it keeps heats until late of the 

day. The triple pane type was good for gaining less solar heats other than glazing type, however it 

required high initial costs for installation.  

Overall, the proposed engineering systems brought energy efficiency to Logan Center for the Arts, and 

integrated with functional and aesthetics view successfully.    
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LIGHTING APPENDIX 

Luminaire Schedule 

Type Fixture Description Mounting Manuf. Catalog # Lamps Watts 

TM-1 

Slot 6" Wide LED 
Recessed Luminaire, 
4' long, with 3500K 

High output LEDs and 
Regressed 1/4" P95 

Opal Acrylic Lens 

Recessed 
Mark 

Architectural 
Lighting 

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

LEDs 50 

TM-2 

6200 4' long, Straight 
LED recessed Linear, 

Opal Acrylic 
Regressed, Semi-Gloss 

White Finish 

Recessed 
Winona 
Lighting 

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

LEDs 45 

TC-1 

Cast gray enamel 
aluminum housing, 

Clear glass enclosure 
with lower cutoff 

shield, 7 Red, 6 Green, 
and 6 Blue LEDs with 
Clear Plastic Optics 

Surface 
Philips Color 

Kinetics 
123-000015-07 LEDs 30 

TC-2 

8" open downlight 
with clear diffuse 

reflector and 
wallwash kicker, (1) 
100W coated ED17 

protected metal 
halide, vertical base 

up position 

Recessed 
Lithonia 
Lighting 

LP8HN-100M-8W1A 
Metal 
Halide  

100 

TS-1 

6" Recessed 
downlight with 

prismatic lens, (1) 
CDM70,T6, 830with 

Nais and EMHB, 
M7012-20CK-5EU-F-

AROMAT Ballast 

Recessed Prescolite 
RHD670T6EB120VFL-

ST6T4-6 
Metal 
Halide  

70 

TS-2 

Extruded unfinished 
metal heat 

sink/housing, one 
black circuit board 
with 12 LEDs and 

Optical assemblies, 
Molded clear plastic 

lens with 
"Holographic" plastic 
interior overlay and 

formed semi-specular 
metal end caps. 

Recessed 
Philips Color 

Kinetics 
523-000053-04 LEDs 22.6 
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Type Fixture Description Mounting Manuf. Catalog # Lamps Watts 

E-1 

LED EXIT panel 
illumination with red 
letters and attractive 

UV stable thermo-
plastic housing. UL 

listed LED run-time of 
120 minutes with 10 
year life, and sealed 

nickel cadmium 
battery 

Wall surface Dual-Lite LX-U-R-W LEDs 2.64 

E-2 

4-13/16" long set light 
with yellow/cool, 

white/yellow piranha 
superflux LED 

Surface 
Tivoli 

Lighting 
USL-C-YWY-06 LEDs 0.721 

RA 

138 LEDs (4 Boards) 4' 
Indirect luminaire 

with clear acrylic lens 
white reflector laying 

flat with light bar 
tilted 60 degrees, 

Advance LED driver 
3XI054C150V054DNT1 

.746K OHM Resistor 

Surface 
Focal Point 

Lighting 
FCOL-HS-LL1-L35-1C-

120-LD1-CV-4'-60 
LEDs 15 

RB 

220 LEDs (55 LED per 
Board) 4' perimeter 

mount luminaire 
extruded frosted 

acrylic flat lens with 
600mA resistor. 
Advance Driver 

#XI025C100V036XPL1 

Wall grazing 
Focal Point 

Lighting 
FTR-AC-4LED-L30-1C-

120-G-WH 
LEDs 23 

RC 

Recessed compact 
fluorescent downlight 

with (1) 18W triple-
tube 4-pin, Base-up 

lamp position, 6" 
aperture Even Tone. 

Recessed 
Edison Price 

Lighting 
TRIPLES 18/6 COL 

Compact 
Fluorescent 

22 

PP 

Matte Chrome finish 
with LED source, two 

circuit line voltage 
track. 2700K with 80 

CRI, 20 degrees 
reflector 

Pendant 
Bruck 

Lighting 
Systems 

340435-wh-2-m-s2-
geobk 

LEDs 32.4 

PS 
Pendant Cylinder LED 

source 
Track  

Bruck 
Lighting 
Systems 

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

LEDs 15 
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Type Fixture Description Mounting Manuf. Catalog # Lamps Watts 

PR 

Recessed 12.4 watt 
LED fixture in a 3" 

aperture with clear 
glass lens and 40 
degree specular 

reflector with >80 CRI 
 

Recessed 
Bruck 

Lighting 
Systems 

128-055-wh-m-3 LEDs 16 

C-1 

NightLine B, Low 
copper alloy cast 
aluminum body, 

axially symmetrical 
specular reflector, 

clear prismatic 
tempered glass lens 

with (1) double 
ended ceramic metal 

halide, with M85 
ballast 

 

Wall surface 
DesignPlan 

Lighting 
BN3-9-L5-1 

Metal 
Halide  

70 

C-2 

NightLine A with wall 
arm, low copper alloy 
cast aluminum body, 
axially symmetrical 
specular reflector, 

clear prismatic 
tempered glass lens 
with (1) 4 pin double 

biax compact 
fluorescent with 18W 

CF ballast 

Wall Arm 
DesignPlan 

Lighting 
NA2-8-57-1 

Compact 
Fluorescent 

22 

CA 

Recessed step LED 
light with frosted 

tempered glass lens 4 
3/4 " long with 

LD12W-12 ballast 

Recessed  Cole Lighting L503 LEDs 1.5 

CB 

Outdoor landscape 
fixture with tamper 
proof, sealed optical 

compartment, and all 
aluminum 

construction with 
stainless steel 

hardware, with (1) 
PAR 30 halogen lamp 

Surface B-K lighting LA-413-SAP-9-11-C Halogen 50 
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Fixture Cut Sheets 

  

TM-1 
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TM-2 
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TC-1 
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TC-2 
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TS-1 
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TS-2 
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E-1 
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E-2 
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RB 
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PP 
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PS 
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C-1 
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