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| BUILDING OVERVIEW



| BUILDING LOCATION

Downtown Detroit ~ 30 

Miles South
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| LIGHTING CONCEPT
Paving the Road to Progress

Learning From the Past

Embracing the Present

Looking to the Future

Purpose + Direction
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| LIGHTING LOBBY

| GOALS

Meet IES ILLUMINANCE recommendations 

and ASHRAE 90.1 lighting POWER 

DENSITIES, enhance the ARCHITECTURE

through clean lines of light, enhance 

functions of TRANSITION and 

COLLABORATION through lighting fixture 

choices
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| LIGHTING LOBBY 



| LIGHTING LOBBY 

Total 1369 W

Allowed 2884 W

53% Improvement
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| LIGHTING AUDITORIUM

| GOALS 

Meet IES ILLUMINANCE recommendations 

and ASHRAE 90.1 lighting POWER 

DENSITIES, EMBRACE the present state of 

the industry by creating an appropriate 

space for LEARNING and PRESENTATIONS,  

and create a VERSATILE design for a 

multitude of functions 
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| LIGHTING AUDITORIUM

All On Test Taking Scene
100%

100%

100%

100%

100%
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| LIGHTING AUDITORIUM

Presenter Scene 50%

50%

OFF

50%

100%



| LIGHTING AUDITORIUM

Total 3292 W

Allowed 5466 W

40% Improvement



| ELECTRICAL BRANCH LOADS

Panelboard: H23 Updated

Location: ELEC 273 Volts: 480Y/277 A.I.C. Rating: 14,000

Supply From: LDP-H11 Phases: 3 Mains Type: MCB

Mounting: Surface Wires: 4 Bus Rating: 100 A

Enclosure: Type 1 MCB Rating: 100 A

CKT Circuit Description Trip Poles Poles Trip CKT

1 Lighting 20 A 1 792 1026 1 20 A 2

3 Lighting 20 A 1 4509 26 VA 1 20 A 4

5 Lighting STAIR _261X 20 A 1 630 2587 1 20 A 6

7 Lighting 20 A 1 2697 3018 1 20 A 8

9 Spare 20 A 1 0 VA 0 VA 1 20 A 10

11 Lighting Project Labs 20 A 1 900 VA 0 VA 1 20 A 12

13 Spare 20 A 1 0 VA 0 VA 1 20 A 14

15 Spare 20 A 1 0 VA 0 VA 1 20 A 16

17 Spare 20 A 1 0 VA 0 VA 1 20 A 18

19 Space -- -- 0 VA 0 VA 1 20 A 20

21 Space -- -- 0 VA 0 VA -- -- 22

23 Space -- -- 0 VA 0 VA -- -- 24

25 Space -- -- 0 VA 0 VA -- -- 26

27 Space -- -- 0 VA 0 VA -- -- 28

29 Space -- -- 0 VA 0 VA -- -- 30

Total Load:

Total Amps:

Lighting MENS 265E

A B C Circuit Description

Lighting Room 179F, 297, 202, 212

Space

Lighting Project Labs

Lighting

Spare

Spare

Spare

Spare

Spare

Spare

Space

Space

Space

Estimated Demand Panel Totals

Space

7533 VA 4535 VA 4116 VA

27 A 16 A 15 A

Load Classification Connected Load Demand Factor

Total Conn. Load: 16184 VA

Lighting 16184 VA 80.00% 12947 VA

Total Est. Demand:

16 A

Total Conn.: 19 A

Total Est. Demand:

12947 VA

Circuit Area VA VA Taken Out VA Replaced New Total

H11-1 Auditorium 2005 VA 2005 VA 2544 VA 2544 VA

H13-1 South Entry + Lobby 1 1732 VA 1022 VA 343 VA 1053 VA

H13-3 Handrail + Exterior 1 322 VA 322 VA 368 VA 368 VA

H13-12 Lobby 1 0 VA 0 VA 443 VA 443 VA

H13LS-3 Lobby 1 757 VA 354 VA 104 VA 507 VA

H21-1 North Entry 1395 VA 140 VA 162 VA 1417 VA

H21-5 Handrail 173 VA 72 VA 384 VA 485 VA

H23-1 Lobby 2 1059 VA 675 VA 408 VA 792 VA

H23-5 Lobby 2 1237 VA 1237 VA 630 VA 630 VA

H23-6 Project Labs 0 VA 0 VA 2587 VA 2587 VA

H23-8 Project Labs 3420 VA 3420 VA 3018 VA 3018 VA

H23-11 Project Labs 0 VA 0 VA 900 VA 900 VA

H23LS-1 Exterior 2 92 VA 92 VA 320 VA 320 VA

H23LS-5 Lobby 2 3455 VA 258 VA 53 VA 3250 VA

H31-7 Atrium 3 2461 VA 280 VA 0 VA 2181 VA

H31-8 Atrium 3 386 VA 386 VA 254 VA 254 VA

H51-7 Atrium 5 3428 VA 450 VA 356 VA 3334 VA

L11A-34 Auditorium 501 VA 501 VA 1113 VA 1113 VA

Totals: 22.4 KVA 11.2 KVA 14.0 KVA 25.2 KVA

VA Normal Load Changes
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| SKYLIGHT ADDITION KALWALL

1 Translucent Fiberglass Reinforced 

Polymer (FRP) exterior face

2 Structural Grid Core (standard 

aluminum + thermally-broken options)

3 Translucent Insulation (TI) thermal 

packages including Lumira®aerogel

4 Translucent Fiberglass Reinforced 

Polymer (FRP) interior face 



| MAE TOPIC DAYLIGHTING

DA500 From 27.58% to 66.7%



| MAE TOPIC DAYLIGHTING

Dimmed Zone

Savings of 1815 kWh 

With one dimmed zone



| MECHANICAL BREADTH

U Value = 0.23 with VLT at 20%



| MECHANICAL BREADTH

Payback Period Calculation
No. Units Price per Unit Dollar Amount

Initial Cost For 3 Pre-Engineered Kalwall SkyRoof Products 30,700.00$      

Initial Cost Reductions

Reduction in the Area of GreenRoof 480 20.00$           9,600.00$        

Reduction in the Tonnage of Steel Beams 0.33975 473.00$          160.70$           

Total Initial Cost 20,939.30$      

Annual Savings From SkyCalc

Lighting Dimming Savings 116.00$           

Cooling Losses (3.00)$             

Heating Savings 108.00$           

Total Annual 221.00$           

Payback Period (Years) 94.7



| MECHANICAL BREADTH

Payback Period Calculation

94.7 Years!?

No. Units Price per Unit Dollar Amount

Initial Cost For 3 Pre-Engineered Kalwall SkyRoof Products 30,700.00$      

Initial Cost Reductions

Reduction in the Area of GreenRoof 480 20.00$           9,600.00$        

Reduction in the Tonnage of Steel Beams 0.33975 473.00$          160.70$           

Total Initial Cost 20,939.30$      

Annual Savings From SkyCalc

Lighting Dimming Savings 116.00$           

Cooling Losses (3.00)$             

Heating Savings 108.00$           

Total Annual 221.00$           

Payback Period (Years) 94.7



| MECHANICAL BREADTH

Payback Period Calculation Getting Rid of the Greenroof

8.2 Years94.7 Years

No. Units Price per Unit Dollar Amount

Initial Cost For 3 Pre-Engineered Kalwall SkyRoof Products 30,700.00$      

Initial Cost Reductions

Reduction in the Area of GreenRoof 1436.2 20.00$           28,723.85$      

Reduction in the Tonnage of Steel Beams 0.33975 473.00$          160.70$           

Total Initial Cost 1,815.45$        

Annual Savings From SkyCalc

Lighting Dimming Savings 116.00$           

Cooling Losses (3.00)$             

Heating Savings 108.00$           

Total Annual 221.00$           

Payback Period (Years) 8.2

No. Units Price per Unit Dollar Amount

Initial Cost For 3 Pre-Engineered Kalwall SkyRoof Products 30,700.00$      

Initial Cost Reductions

Reduction in the Area of GreenRoof 480 20.00$           9,600.00$        

Reduction in the Tonnage of Steel Beams 0.33975 473.00$          160.70$           

Total Initial Cost 20,939.30$      

Annual Savings From SkyCalc

Lighting Dimming Savings 116.00$           

Cooling Losses (3.00)$             

Heating Savings 108.00$           

Total Annual 221.00$           

Payback Period (Years) 94.7
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| CONCLUSIONS

Enhanced the architecture

Improved space aesthetic

Used energy efficient sources

Met quantitative design criteria
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| CONCLUSIONS

Acknowledged lighting changes

Confirmed equipment sizing  
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| CONCLUSIONS

Enhanced roof aesthetics

Increased daylight conditions

Energy savings through 

dimming and passive heating
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| CONCLUSIONS

Initial Savings of $28,884

Annual Savings of $221

8.2 year payback period



| CONCLUSIONS

COMING TOGETHER IS A BEGINNING.

KEEPING TOGETHER IS PROGRESS.

WORKING TOGETHER IS SUCCESS.

-HENRY FORD



THANKYOU

A special thanks to 
SmithGroupJJR and Oakland University 
for letting me use this building

My professors 

My Parents

My girlfriend Deirdre

All of my AE friends 

For the knowledge they have shared and 
the support they have given me



| Lobby

Type Quantity Input Watts Lobby Watts Corridor Watts Elev. Lobby Watts

L2 3 19.5 58.5

L6 35 21 336 399

L7 38 FT 6.3 W/FT 239.4

L8 10 24 240

L9 12 8 96

874 399 96

1933 1564 176

0.45 0.26 0.55

0.90 0.66 0.64

0.45 0.40 0.09

Lobby Lighting Power Density

Total Watts

Total Area

Calculated LPD

ASHRAE 90.1 LPD Allowed

Difference

Values from ASHRAE 90.1-2013

Lobby 0.9

Corridors <8ft wide 0.66

Elevator lobby 0.64

Seating Area, General 0.54

Illuminance Criteria | According to the IES Lighting Handbook 

Lobbies | Circulation | Building Entries 

Day = 100 lux Eh, 50 lux Ev, 3:1 Avg:Min

Night = 50 lux Eh, 20 lux Ev, 3:1 Avg:Min

Lounges | Pleasure Reading = 200 lux Eh, 100 lux Ev, 1.5:1 Avg:Min

Stairs | High Activity = 100 lux Eh, 50 lux Ev, 2:1 Avg:Min

Dining Areas | Coffee Shops = 100 lux Eh, 30 lux Ev, 3:1 Avg:Min



| Auditorium

Type Quantity Input Watts Total Watts

L7 159 FT 6.3 W/FT 1001.7

L12 31 22.9 709.9

L13 14 87 1218

L14A 5 42 210

L14B 19 8 152

3291.6

4408

0.747

1.24

0.49

Auditorium Lighting Power Density

Total Watts

Total Area

Calculated LPD

ASHRAE 90.1 LPD Allowed

Difference

Illuminance Criteria | According to the IES Lighting Handbook 

Educational Facilities | Auditoria 

Lecture Hall | Audience | AV and Notes = 50 lux Eh, 15 lux Ev, 2:1 Avg:Min

Lecture Hall | Audience | AV and No Notes = 10 lux Eh, 6 lux Ev 2:1 Avg:Min

Lecture Hall | Speaker/Panel | AV = 30 lux Eh, 18 lux Ev (<3 times audience)

Lecture Hall | Speaker/Panel | No AV = 500 lux Eh, 200 lux Ev, 3:1 Avg:Min

Circulation | AV = 2 lux Eh, 10 lux Ev, 5:1/3:1 Avg:Min

Circulation | All but AV = 10 lux Eh, 30 lux Ev, 10:1/3:1 Avg:Min

Reading + Writing = 300 lux Eh 



| Kalwall Info. + Quote

From email correspondence to specify Kalwall Skyroof

“The 0.05 Lumira aerogel is not available with Self-Supporting 

Ridge Roofs. The minimum width on a SSRR with hip ends is 8'-

0". The Crystal/White with U=0.23 will still provide the 20% LT you 

asked for. I will submit pricing for this alternative using the 8' as 

the width? Also I recommend 30 PSF snow load as minimum for 

the Michigan area. I will only be able to provide the Material only 

costs. A rule of thumb (conservative) is to double the material 

cost for M&L for now. You should have your price next week.”



| DAYSIM



| SKYCALC

Additional Information for SkyCalc Input

Electricity Cost 

On-Peak = $0.0567 per KWh

Off-Peak = $0.0537 per KWh

Natural Gas Rate 

Average Annual Gas Cost = $6.10 per MMBtu = $0.61 per Therm

Transportation cost to Oakland University = $0.75 per MMBtu = $0.075 per Therm

Total = $0.685 per Therm

Heating and Air Conditioning Systems

Air Conditioning = Evaporative Cooling

Heating System = Gas/Oil Boiler

SkyCalc: Skylight Design Assistant - Tabular Results

Company Name: John Conley

Project Description: Oakland University Engineering Center

Electric Lighting Usage kWh/yr

Ltg. Energy without Skylights 20,163 Lighting Fraction Saved 11%

Lighting Energy w/ Skylights 17,998 Full daylighting (h/yr) 112

Savings from Design Skylighting System

Savings

Annual Energy 

Savings (kWh/yr)

Annual Cost     

Savings ($/yr)

Lighting 2,165 $116

Cooling -37 -$2

Heating 3,948 $92

Total 6,077 $207

Update 
Results



| REFERENCES

Oakland University for University Maps and Logos 

SmithGroupJJR for plans, building models, and renders

Google Images and Maps 

Cooper Bussman Short Circuit Method 

Kalwall Information

ASHRAE 90.1 Lighting Power Densities

IES Lighting Handbook for Illuminance Recommendations

http://wwwp.oakland.edu/

https://images.google.com/ and https://www.google.com/maps/

http://www.cooperindustries.com/content/dam/public/bussmann/Electrical/Resources/solution-

center/technical_library/BUS_Ele_Tech_Lib_Short_Circuit_Current_Calculations.pdf

http://www.kalwall.com/


