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- Education Facility  

- Auditorium  

- Office Space 

 

 

 Spaces 

1. Auditorium 
 

2. Lobby 
 

3. Open Office 
 

4.  Exterior/Grounds 
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The Frederick College of Cardiology 
                    Arlington Heights, IL 

- Education 

- Demonstration 

- Administration 
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The Frederick College of Cardiology 
                    Arlington Heights, IL 

- Education Facility  

- Auditorium  

- Office Space 

 

 

EVERYTHING 
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Thesis Outline 

 

DEPTHS 

Lighting  Design Depth 

 Auditorium  

 Open Office (+ Shade Study) 

 Lobby (+Shade Study) 

 Exterior  

Electrical Design Depth 

 Panel Board Design 

 Aluminum Vs. Copper Cost Analysis 

 Short Circuit Analysis 

BREADTHS 

Acoustic Breadth 

 Auditorium Reverberation Analysis 

 

Energy Breadth 

 Glazing Energy Impact Analysis: 
ROI 



The Frederick College of Cardiology | Rob Currie | Senior Thesis 6 
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Auditorium: Lighting Design How Does It Feel?  |  Plan  |  Section  | Fixtures 

2671s.f.,  24ft. ceiling 
150 occupants 
 
 

Concept | Structure: 
 
Building  >  Body 
Structure of Body  >  Rib Cage 
 
Ambient Lighting > Revealed Forms 
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>  Open Office 
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Auditorium: Lighting Design How Does It Feel?  |  Plan  |  Section  | Fixtures 

2671s.f.,  24ft. ceiling 
150 occupants 
 
 

Lighting | 3 Layers: 
 
Ambient  >   Relaxing 
Hidden Source  >  Mystery 
 
Direct  > Task 
 
Focused  > Demonstrations 
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Auditorium: Lighting Design How Does It Feel?  |  Plan  |  Section  | Fixtures 
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Auditorium: Lighting Design How Does It Feel?  |  Plan  |  Section  | Fixtures 
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Auditorium: Lighting Design How Does It Feel?  |  Section  |  Plan  | Fixtures 

Linear Cove | T8 | 32W | 3000K 

Recessed Downlight | LED | 14W | 3000K 

Spot Light | MH | 80W | 3500K 

A 

B 

C 
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>  Open Office 
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Auditorium: Lighting Design How Does It Feel?  |  Section  |  Plan  | Fixtures 

Linear Cove | T8 | 32W | 3000K 

Recessed Downlight | LED | 14W | 3000K 

Spot Light | MH | 80W | 3500K 

A 

B 

C 

Designed energy usage is .939 w/ft^2 which is 33% 
lower than  1.4 w/ft^2 (ASHRAE 90.1 2007) 

 
 

Average Illuminance 140 lux for lecture setting on 4’ a.f.f.  

Calculation plane. 
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Lighting  Design Depth 

>  Auditorium  

>  Open Office 
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Open Office: Lighting Design How Does It Feel?  |  Section  |  Plan  | Fixtures 

4320 s.f.,  13’ ft. ceiling,  10’ drop ceiling 
66 workstations 
Daylight Integration 
 

Concept | Structure: 
Open Ceiling  > Spacious 
 
Ceiling Panels and Exposed Structure > Bones and Skin of the Space 
 
 
Architectural System > Systems of the Body 
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Open Office: Lighting Design How Does It Feel?  |  Section  |  Plan  | Fixtures 

4320 s.f.,  13’ ft. ceiling,  10’ drop ceiling 
66 workstations 
Daylight Integration 
 

Lighting |  3 Layers 
 
Ambient  >  Soft Up lighting 
 
Direct  > General Illumination 
 
Task  >  Focus  
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Open Office: Lighting Design How Does It Feel?  |  Plan  | Section  | Fixtures 
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Open Office: Lighting Design How Does It Feel?  |  Plan  | Section  | Fixtures 
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Conclusion 

 

 

Open Office: Lighting Design How Does It Feel?  |  Plan  | Section  | Fixtures 

Linear Cove | T8 | 32W | 3000K 

Recessed Downlight | LED | 14W | 3000K 

Task Light 

A 

B 

C 
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Conclusion 

 

 

Open Office: Lighting Design How Does It Feel?  |  Plan  | Section  | Fixtures 

Linear Cove | T8 | 32W | 3000K 

Recessed Downlight | LED | 14W | 3000K 

Spot Light | MH | 80W | 3500K 

A 

B 

C 

Designed energy usage is .618 w/ft^2 which is 44% 
Lower than 1.4 w/ft^2 (ASHRAE 90.1 2007) 

 
 

Average Illuminance 370 lux for lecture setting on 4’ a.f.f.  

Calculation plane. 
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SHADE STUDY 
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>  Auditorium  

>  Open Office 

>  Lobby: Color Wall 

Electrical Design Depth 
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Acoustic Breadth 

 >  Auditorium Reverberation Analysis 

Conclusion 

 

 

SHADE STUDY 

Goals     | Increase UDI & cDA,  Save Energy , Preserve Views 

 
 

Method | 2 Shading Groups  >  East & West 

    
   2 Shade Positions full and half 
 
   Individual Photosensor Control 
 
       
    

2 Shading Groups 
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SHADE STUDY 

Without Shading  

UDI: 500-3000lux 

Illuminance March 20th 4:30pm  

With Shading  

UDI: 500-3000lux 

Illuminance March 20th 4:30pm  

Mecho Shade  1008 Shadow Green   
Shade Cloth  >  3% O.F. 
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>  Open Office  
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SHADE STUDY 

Without Shading  

UDI: 500-3000lux 

Illuminance March 20th 4:30pm  

With Shading  

UDI: 500-3000lux 

Illuminance March 20th 4:30pm  

Mecho Shade 2119 Silver Birch   
Shade Cloth  >  13% O.F. 

50% DA (target 300lux) 
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Lobby: Color Wall 
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Factors |  increased wire size 
       increased conduit size 
       increased labor cost 
 
        decreased material cost   

Properties of Aluminum Feeders 

Method |   Replace copper feeders of size greater than.. 
 

    1/O 
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Acoustics Study | 
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Calculation| 

Optimum T60 for Room Volume: 1461 m3 

T60  =  .6 to  1.2 seconds for speech. 

Goal |  
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Method| 

Optimum T60 for Room Volume: 1461 m3 

T60  =  .6 to  1.2 seconds for speech. 

Goal |  

Compare Acoustic Ceiling Tile vs. Ordinary Plaster vs. Acoustical Plaster 

T60 @ 1000HZ fully occupied = .69 sec.          (original design .4 sec.) 

T60 @ 1000HZ unoccupied = 1.1 sec.              (original design .7 sec.) 
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Recommendation  
 

Savings |  Total energy usage of lighting designed to be 55% of code. 
 

         Electricity savings due to shading (office & lobby) $490/yr. 

 

           Aluminum vs. copper cost analysis : $11,000 al. savings 

 
Design  |   4 spaces – auditorium, office, lobby, exterior 

 
   Acoustic analysis – plaster ceiling finish 
 
   Shading study  -  13% O.F. shade cloth , 50% DA 
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Thank you! 


