
Villanova University: 
School of Law

Jason Greer
The Pennsylvania State University

Architectural Engineering
Lighting/Electrical Option
Senior Thesis – Spring 2008

Advisors: Dr. Kevin Houser, Dr. Richard 
Mistrick & Mr. Ted Dannerth



Name:  Villanova University: School of Law

Location:  Villanova, PA

Owner:  Villanova University

Size:  170,000 SF

Cost:  $56,566,661

Building Uses 
•Law library
•Classrooms
•Student services
•Faculty/Administrative Offices
•Chapel
•Dining facility

Project Team
•GC: Gilbane
•CM: SmithGroup
•Architect: SmithGroup
•MEP: SmithGroup
•Landscape Arch: ML Baird &Co.
•Civil Engineer: Yerkes Associates, Inc.
•Structural Engineer: O'Donnell &            
Naccarato, Inc

General Information
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Lighting Depth
•Entry/Courtyard
•Atrium
•Atrium Daylight Study

Electrical Depth
•Distribution System Redesign

Mechanical Breadth
•Replacement of atrium glazing and the mechanical loading effects

Conclusions



Lighting Depth

Entry/Courtyard



Lighting Depth ‐ Entry/Courtyard



Site Plan

Lighting Depth ‐ Entry/Courtyard



Key Architectural Features
•Open grass area
•Patio against building
•Stone walkway surrounding

vegetation
•Great view from parking lot

Space Functions
•Draw attention
•Safe pedestrian passage
•Entry to law school

Lighting Depth ‐ Entry/Courtyard



Design Goals
• Provide adequate security 

lighting
• Illustrate law school’s 

entrance
• Allow the atrium to 

dominate
• Meet ASHRAE 90.1 power 

density requirements

Target Illuminance
• 5fc horizontal at entrance
• 1-5fc for walkways

Lighting Depth ‐ Entry/Courtyard

Controls
• Time clock
• Connected to existing 

control panel



F2a
(2) 26W 
CFL

H1
(1) 70W 
MH

H3
(1) 100W 
MH

H4
(1) 20W 
MH

H6
(1) 20W 
MH

Lighting Depth ‐ Entry/Courtyard



Design Performance
Horizontal Illuminance – Patio:  6.01fc (avg)

Walkways:  2-4fc (avg)

Design Power Density

Area: 24,014SF
Allowable PD: 0.2W/SF
Total Watts: 3857W
Design PD: 0.16W/SF

Lighting Depth ‐ Entry/Courtyard



Lighting Depth ‐ Entry/Courtyard



Lighting Depth ‐ Entry/Courtyard



Lighting Depth

Atrium



1st Floor Plan

Lighting Depth ‐ Atrium



1st Floor Plan

Lighting Depth ‐ Atrium



Key Architectural Features
•Glass Façade
•Seating Area
•Entrance to Coffee Bar
•Exits to Courtyard

Patio

Space Functions
•Glow from exterior
•Sitting/Gathering
•Passing Through

Lighting Depth ‐ Atrium



Lighting Depth ‐ Atrium
Design Goals

• Attract attention from 
outside

• Allow smooth transition 
from wing to wing

• Meet ASHRAE 90.1 
power density 
requirements

Target Illuminance
• 10fc on floor

Controls
• Dimming controller
• Photo sensors
• Fluorescent dimmed
• HID switched



F2
(1) 32W 
CFL

F5
(1) 28W 
T5

F8
(1) 28W 
T5

H2
(1) 100W 
MH

H5
(1) 70W 
MH

Lighting Depth ‐ Atrium



Design Performance
Horizontal Illuminance – Floor:  12.07fc (avg)

4.02 (Avg/Min)

Design Power Density

Area: 3274SF
Allowable PD: 1.2W/SF
Total Watts: 2529W
Design PD: 0.77W/SF

Lighting Depth ‐ Atrium



Lighting Depth ‐ Atrium



Lighting Depth

Atrium Daylight Study



Lighting Depth – Atrium Daylight Study

Goals
• Compare existing 

daylight conditions with 
resulting conditions 
from change in glazing

• Determine which is 
preferable (illuminance, 
glare, penetration)

Original Glazing System

Redesigned Glazing System



Lighting Depth – Atrium Daylight Study
March 20th Original Glazing

9:00 AM 12:00 PM 3:00 PM
Redesign Glazing



Lighting Depth – Atrium Daylight Study
June 21st Original Glazing

9:00 AM 12:00 PM 3:00 PM
Redesign Glazing



Lighting Depth – Atrium Daylight Study
September 21st Original Glazing

9:00 AM 12:00 PM 3:00 PM
Redesign Glazing



Lighting Depth – Atrium Daylight Study
December 21st Original Glazing

9:00 AM 12:00 PM 3:00 PM
Redesign Glazing



Electrical Depth

Distribution Panels vs. 
Standard Lighting Panels



Design Goals
•Use distribution panels instead of 
standard lighting panels

•Reduce number of transformers
•Reduce size of long run feeders
•Reduce costs

Electrical Depth – Distribution Redesign



Electrical Depth – Distribution RedesignOriginal Single Line

(1) 30kVA, (2) 45kVA, 
(2) 75kVA & (3) 112.5kVA 
X-Fmrs 



Electrical Depth – Distribution Redesign



Electrical Depth – Distribution RedesignRedesign Single Line

(2) 225kVA & (1) 
300kVA X-Fmr



Electrical Depth – Distribution Redesign

Goals Met
•Use distribution panels instead of 
standard lighting panels

•Reduce number of transformers
•Reduce size of long run feeders
•Reduce costs

System Not Recommended



Mechanical Breadth

Replacement of atrium glazing and the 
mechanical loading effects



Mechanical Breadth – Atrium Glazing

Goals
• Reduce mechanical 

loading through use of 
more efficient glazing

• Reduce energy costs

Original Glazing System

Redesigned Glazing System



Mechanical Breadth – Atrium Glazing



ConclusionsLighting Depth – Entry/Courtyard
•Meets design goals
•Meets target illuminance levels
•Meets power density requirements

Lighting Depth - Atrium
•Meets design goals
•Meets target illuminance levels
•Meets power density requirements

Lighting Depth – Atrium Daylight Study
•New glazing reduced illuminance levels
•Penetration is less deep due to spandrel glazing
•Glare should be less as a result

Electrical Depth – Distribution System Redesign
•Number of transformers reduced from 8 to 3
•Feeder sizing for long runs reduced
•Cost INCREASED
•System was not recommended

Mechanical Breadth – Reduction in Loading Due to Glazing Change
•Initial construction cost increased by more than $7,000
•Electricity cost savings was less than $400 per year
•System could be recommended based on daylighting improvements



Acknowledgements

Special Thanks To:

Villanova University
SmithGroup

Trane
Viracon

AE Faculty

Fellow AE Students

Friends & Family



Thank You!

Questions?
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