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Building Information



Building Information

• Multi-Use, “Multi-Owner”
• Condominium – 55,000 sf

• Office – 273,000 sf

• Retail – 18,000 sf

• Parking Garage – 373,000 sf

Owned by Individuals

Owned and Managed by Van Buren

Owned by Redevelopment Authority

• “Boot-shaped”
• Split into Distinct Sections

• Distinct Building Systems
• Structural System Split

• Electrical System Split

• Mechanical System Split (less so)



Building Information

Office

Parking

Retail

Condo



Outline of Thesis

• Lighting Depth
• Research

• Sculptural Luminaire Modeling
• Area Source Reflector and Luminaire Design
• LED Façade Lighting – Thermal, Electrical, Installation, and Output Considerations
• Open Office Desk Luminaire Integration

• Spaces
• Parking Garage Section and Lobby
• N & E Facades
• Entrance Lobby
• D&T Reception
• D&T Conference Lobby
• D&T Open Office



Outline of Thesis

• Architectural Breadth
• Deloitte & Touche – Office Development
• Lighting Design Impact

• Structural Breadth
• Canopy – Lighting Design Impact
• Skylight stair-Well – Lighting Design Impact

• Electrical Depth
• Analysis of Current System – Emergency Condition Emphasis
• New Distribution Design
• Mechanical Design Integration
• Lighting Design Impact

• Mechanical Breadth
• Steam and Electricity Yearly Utility Load Analysis
• Microturbine Research and Analysis
• Electrical System Integration



Architectural Breadth

Deloitte & Touche
• 3 Floors of Tenant Office Fit-out
• 79,000 Rentable Square Footage
• 379 staff

1. Analyze Entry to Business
2. Develop Client Circulation Paths
3. Client vs. Employee Circulation
4. Office Security
5. Orientation within Building
6. Easily Identifiable Points of Ingress and Egress
7. Daylight Integration and Penetration
8. Psychological Differentiation of Space through Materiality
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Lighting Depth



Lighting Depth

Reception A2 B C C2 K1 L3 N N2
Luminaire 3 3 9 5 8 5 5 13 Power Density
Wattage 59 63 32 59 20 50 32 59 SUM (VA) Area (sf)
Total Power 176 189 284 293 156 250 158 761 2264.5 1540 1.470 W/sf
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Lighting Depth

Façade H H1 H2 H3 H4 M1
Luminaire 781 165 312 312 456 2 Power Density
Wattage 1 1 1 1 1 191 SUM (VA) Area (sf)
Total Power 1172 248 468 468 684 573 3612 9700 0.372 W/sf



Electrical Depth

Emergency Conditions
• Current System design
• Proposed Design

• Benefit for Condominiums
• Seasonal Benefit for Building

New Distribution
• Overall Installed Savings – individual costs and benefits
• Architectural Benefits and Utility Benefits
• Property Management Benefits

Mechanical Design Integration of Electrical / Emergency System



Electrical Depth



Electrical Depth



Electrical Depth



Electrical Depth

Current Design Cost New Design Cost Difference

CONDUCTOR TOTAL 198,350.49$     CONDUCTOR TOTAL 121,743.91$     76,606.58$   
TOTAL BUS 446,295.00$     TOTAL BUS 447,153.00$     (858.00)$       

TOTAL PANEL 82,894.00$       TOTAL PANEL 88,306.00$       (5,412.00)$    
TOTAL SWITCHBOARD 20,815.00$       TOTAL SWITCHBOARD -$                 20,815.00$   

TOTAL ATS 26,302.00$       TOTAL ATS 33,532.00$       (7,230.00)$    
TOTAL MAIN 6,150.00$         TOTAL MAIN 7,425.00$         (1,275.00)$    
TOTAL XFMR 206,585.00$     TOTAL XFMR 241,872.00$     (35,287.00)$  

TOTAL GENERATOR 76,550.00$       TOTAL GENERATOR 114,850.00$     (38,300.00)$  

GRAND TOTAL 1,063,941.49$   GRAND TOTAL 1,054,881.91$   9,059.58$     



Mechanical Breadth

Steam Utility Load Modeling
• Use of Current Consumption and usage
• Assumptions and Hindsight

Capstone Microturbine Implementation
• Design Usage
• Efficiency
• Output

Cost Comparison



Mechanical Breadth
Office Heating

Month Days
Usage 
(Mlbs)

lbs/h
r

Max 
(lbs/hr)

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
03/29/06 30 775 25833.3 1292 1435 1435 1435 1435 1292 1292 1148 1148 1005 861 718 861 861 861 861 718 718 861 1005 1005 1148 1148 1292 1435.2
02/27/06 28 1,024 36571.4 1829 2032 2032 2032 2032 1829 1829 1625 1625 1422 1219 1016 1219 1219 1219 1219 1016 1016 1219 1422 1422 1625 1625 1829 2031.7
01/30/06 32 871 27218.8 1361 1512 1512 1512 1512 1361 1361 1210 1210 1059 907 756 907 907 907 907 756 756 907 1059 1059 1210 1210 1361 1512.2
12/29/05 30 1,112 37066.7 1853 2059 2059 2059 2059 1853 1853 1647 1647 1441 1236 1030 1236 1236 1236 1236 1030 1030 1236 1441 1441 1647 1647 1853 2059.3
11/29/05 33 681 20636.4 1032 1146 1146 1146 1146 1032 1032 917 917 803 688 573 688 688 688 688 573 573 688 803 803 917 917 1032 1146.5
10/27/05 29 341 11758.6 588 653 653 653 653 588 588 523 523 457 392 327 392 392 392 392 327 327 392 457 457 523 523 588 653.3
09/28/05 30 231 7700.0 385 428 428 428 428 385 385 342 342 299 257 214 257 257 257 257 214 214 257 299 299 342 342 385 427.8
08/29/05 31 344 11096.8 555 616 616 616 616 555 555 493 493 432 370 308 370 370 370 370 308 308 370 432 432 493 493 555 616.5
07/29/05 30 364 12133.3 607 674 674 674 674 607 607 539 539 472 404 337 404 404 404 404 337 337 404 472 472 539 539 607 674.1
06/29/05 29 244 8413.8 421 467 467 467 467 421 421 374 374 327 280 234 280 280 280 280 234 234 280 327 327 374 374 421 467.4
05/31/05 32 365 11406.3 570 634 634 634 634 570 570 507 507 444 380 317 380 380 380 380 317 317 380 444 444 507 507 570 633.7
04/29/05 29 464 16000.0 800 889 889 889 889 800 800 711 711 622 533 444 533 533 533 533 444 444 533 622 622 711 711 800 888.9
03/31/05 30 923 30766.7 1538 1709 1709 1709 1709 1538 1538 1367 1367 1196 1026 855 1026 1026 1026 1026 855 855 1026 1196 1196 1367 1367 1538 1709.3
03/01/05 29 1,058 36482.8 1824 2027 2027 2027 2027 1824 1824 1621 1621 1419 1216 1013 1216 1216 1216 1216 1013 1013 1216 1419 1419 1621 1621 1824 2026.8
01/31/05 32 1,376 43000.0 2150 2389 2389 2389 2389 2150 2150 1911 1911 1672 1433 1194 1433 1433 1433 1433 1194 1194 1433 1672 1672 1911 1911 2150 2388.9
12/30/04 29 1,091 37620.7 1881 2090 2090 2090 2090 1881 1881 1672 1672 1463 1254 1045 1254 1254 1254 1254 1045 1045 1254 1463 1463 1672 1672 1881 2090.0
12/01/04 34 832 24470.6 1224 1359 1359 1359 1359 1224 1224 1088 1088 952 816 680 816 816 816 816 680 680 816 952 952 1088 1088 1224 1359.5
10/28/04 29 480 16551.7 828 920 920 920 920 828 828 736 736 644 552 460 552 552 552 552 460 460 552 644 644 736 736 828 919.5
09/29/04 30 256 8533.3 427 474 474 474 474 427 427 379 379 332 284 237 284 284 284 284 237 237 284 332 332 379 379 427 474.1
08/30/04 31 275 8871.0 444 493 493 493 493 444 444 394 394 345 296 246 296 296 296 296 246 246 296 345 345 394 394 444 492.8
07/30/04 30 166 5533.3 277 307 307 307 307 277 277 246 246 215 184 154 184 184 184 184 154 154 184 215 215 246 246 277 307.4
06/30/04 29 90 3103.4 155 172 172 172 172 155 155 138 138 121 103 86 103 103 103 103 86 86 103 121 121 138 138 155 172.4

Heating Usage Profile
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Mechanical Breadth
Current System

CONDO OFFICE
Equipment Cost Energy Energy Total Cost

Steam Electric Gas Steam Electric Gas
Month Mlbs kWh therms Mlbs kWh therms

HX-0.1 7,800.00$        03/29/06 86 10,880 4 775 366,966 0 43,840.18$    
HX-0.2 7,800.00$        02/27/06 112 10,240 4 1,024 389,779 0 48,044.62$    

01/30/06 95 11,840 4 871 383,628 0 46,348.93$    
P-0.7 7,200.00$        12/29/05 128 10,080 6 1,112 359,923 0 45,847.71$    
P-0.8 7,200.00$        11/29/05 87 11,840 8 681 405,047 0 47,014.60$    

10/27/05 42 11,520 6 341 396,403 0 43,304.73$    
HX-0.3 2,300.00$        09/28/05 34 23,760 6 231 526,654 0 56,499.00$    
HX-0.4 2,300.00$        08/29/05 35 25,280 6 344 479,409 0 52,823.30$    

07/29/05 34 25,840 4 364 497,050 0 54,756.40$    
P-0.1 2,700.00$        06/29/05 34 17,360 6 244 448,960 0 48,296.77$    
P-0.2 2,700.00$        05/31/05 42 13,680 8 365 346,209 0 38,743.33$    

04/29/05 44 12,240 7 464 355,141 0 40,222.16$    
P-0.3 3,900.00$        
P-0.4 3,900.00$        TOTAL 565,741.73$  

350kw GenSet 76,550.00$      

TOTAL 124,350.00$     

To get same redundancy in new system 114850 91400
TOTAL 363,550.00$     



Mechanical Breadth
New System

GENERATED MAIN Difference
Equipment Cost Energy Energy Total Cost

Steam Electric Gas Steam Electric Gas
HX-0.3 2,300.00$         Month Mlbs kWh therms Mlbs kWh therms
HX-0.4 2,300.00$         03/29/06 0 971 0 236 239279 20469.5 47,111.99$    (3,271.81)$     

02/27/06 0 19526 0 318 191917 29817.9 52,654.45$    (4,609.83)$     
P-0.7 7,200.00$         01/30/06 0 6159 0 226 197510 21985.4 44,446.76$    1,902.17$      
P-0.8 7,200.00$         12/29/05 0 29642 0 309 162457 30577.9 50,338.40$    (4,490.69)$     

11/29/05 0 0 0 200 248338 16178.2 43,219.96$    3,794.64$      
P-0.1 2,700.00$         10/27/05 0 0 0 148 359589 7585.8 44,724.26$    (1,419.53)$     
P-0.2 2,700.00$         09/28/05 0 0 0 67 441655 5817.2 50,355.45$    6,143.54$      

08/29/05 0 0 0 111 475717 7585.8 55,908.61$    (3,085.31)$     
P-0.3 3,900.00$         07/29/05 0 0 0 150 444456 7583.8 53,108.27$    1,648.14$      
P-0.4 3,900.00$         06/29/05 0 0 0 91 392059 5817.2 45,637.31$    2,659.47$      

05/31/05 0 0 0 130 308572 7587.8 39,556.51$    (813.18)$        
C65-1 140,000.00$     04/29/05 0 0 0 207 283953 10366.1 40,634.21$    (412.06)$        
C65-2 140,000.00$     
C65-3 140,000.00$     **Does not include 10% tax credit TOTAL 567,696.18$  (1,954.45)$     
C65-4 140,000.00$     **Assumes 1.5 cents buyback for
C65-5 140,000.00$     generated electricity
C65-6 140,000.00$     
C65-7 140,000.00$     
C65-8 140,000.00$     
C65-9 140,000.00$     

TOTAL 1,292,200.00$   
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Questions, Comments, Concerns, 
Remarks, Regards or Observations?

Themes of Thesis:
“We learned something very important today.  We found another way that didn’t work.”

Never put off ‘til tomorrow what you could do today.       Put thesis off ‘til tomorrow.










