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+ Established in 1886

+ Ranked Top Ten Preparatory School in the Nation

+ Day School for Young Women Grades 5-12
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Presentation
Lighting Depth

Wellness Plaza
Wellness Lobby + Corridor

Dance Rehearsal Room
Performing Arts Theatre

Electrical Depth
Branch Circuit Redesign

Short Circuit Analysis
Electrical Cost Comparison

Daylighting Depth
Acoustical Breadth

Landscape Architecture Breadth
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+ Estimated Cost of $71 Million
+ Dance and Performance Art Spaces

+ Gymnasium, Fitness Rooms and Squash Courts
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Parking

Academic Buildings

Lubin-O’Donnell Center

Wellness Plaza

Lawn / Turf

Wellness Plaza
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Future (Parking) Circulation

Current Circulation
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Design goals

Transition Main Lawn + Modern Building

Playful + Relaxing Atmosphere

High Level of Interest

Low Maintenance DesignSocial Interaction

Visual Interest
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Planting goals

Hardy in Full Sun + Boston Climate

Boston = Zone 6b via USDA

Social Interaction

Visual Interest
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Exterior Louvers
+

Fritted Glass
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11,972 lux
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Design goals

Provide Occupant Control

Reduce Glare

Introduce Indirect Light

Create Spacious + Comfortable Ambiance

Create Visual Interest

Effectively Introduce and Celebrate Daylight
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original view 1 proposed view 1 original view 2 proposed view 2
Intolerable Glare Imperceptible Glare Perceptible Glare

62.25% 29.59% 39.31% 30.72%

Imperceptible Glare
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Wellness Plaza

illuminance

IES Recommendations
Wellness Corridor - 50 lux

Wellness Lobby - 50 lux
Avg:Min - 3:1

Calculated Illuminance
Wellness Corridor - 95.2 lux

Wellness Lobby - 100 lux
Avg:Min - 2.73

ILLUMINANCE

0 150 225 30075
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lighting power density

ASHRAE 90.1 Compliance
Wellness Corridor - 0.66 W/sf

Wellness Lobby - 0.90 W/sf

Calculated LPD
Wellness Corridor - 0.638 W/sf < 0.66 W/sf

Wellness Lobby - 0.354 W/sf < 0.90 W/sf

ILLUMINANCE

0 150 225 30075
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Design goals

Concentrate Light

Create Visual Interest + Glamour 

Respond to Architecture

Coordinate Ceiling between all Systems

Craft a Modern Grand Ballroom
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Theatre Lights

Mechanical Diffusers

Wood Slats
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REVERBERATION TIME

Original Metal Perforated Ceiling
0.57 Seconds at 500 Hz

Proposed Wood Slat Ceiling
0.60 Seconds at 500 Hz
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illuminance

IES Recommendations
Dance Rehearsal Room - 300 lux

Avg:Min - 1.5:1

Calculated Illuminance
Dance Rehearsal Room - 315 lux

Avg:Min - 1.95

ILLUMINANCE

0 150 225 30075
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lighting power density

ASHRAE 90.1 Compliance
Dance Rehearsal Room - 1.24 W/sf

Calculated LPD
Dance Rehearsal Room - 0.83 W/sf < 1.24 W/sf

ILLUMINANCE

0 150 225 30075
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Mineral Insulated Cable (MI)

Metal Clad Cable (MC)
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EMERGENCY FEEDER COST ANALYSIS

Standby = Optional Loading

Emergency = Life Safety Loading
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EMERGENCY FEEDER COST ANALYSIS

Analysis Question

The Emergency Branch Circuits all used MI Cable...
But was that necessary?
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Panelboard L4E5A

Distribution Board D4EBA

Panelboards P2E3A  - L4E3A - ELCP1
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Results

Mineral Insulated Cable
Estimated $5,309.10 in Branch Circuit

Metal Clad Cable
Estimated $1,181.01 in Branch Circuit
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Savings in Branch Circuit

78%
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Thank you!!
AE Department + Penn State Faculty

Dr Mistrick
Shawn Good

Dr Houser
Gary Golaszewski

David Goldberg
Craig Casey

Professionals
Lam Partners

Horten Lees Brogden Lighting Design

Most of all, my friends and family
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Landscape Daylighting
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Daylighting

original view 1 proposed view 1

original view 2 proposed view 2

Intolerable Glare Imperceptible Glare

Perceptible Glare Imperceptible Glare

original
SUMMER, WINTER

Proposed
SUMMER, WINTER



the winsor school
Lubin-O’Donnell Center

S u p p o r t  //  A p p e n d i c e s

Acoustics Breadth

30150.00
7451.49

125 250 500 1000 2000 4000 125 250 500 1000 2000 4000
278.14 Mirror 0.01 0.01 0.01 0.01 0.01 0.01 2.78 2.78 2.78 2.78 2.78 2.78
356.31 Wood Veneer - 1/2" Air Space 0.28 0.22 0.17 0.09 0.10 0.11 99.77 78.39 60.57 32.07 35.63 39.19
135.80 Two 5/8" Gyp with 3-5/8" studs + fiberglass 0.10 0.07 0.05 0.05 0.04 0.04 13.58 9.51 6.79 6.79 5.43 5.43
55.20 Glass Window 0.15 0.05 0.04 0.03 0.12 0.07 8.28 2.76 2.21 1.66 6.62 3.86

116.03 FabriTrak Stretch Fabric Panel NRC .80 0.16 0.40 0.82 0.96 0.92 0.92 18.56 46.41 95.14 111.39 106.75 106.75
202.40 Wood Veneer - 1/2" Air Space 0.28 0.22 0.17 0.09 0.10 0.11 56.67 44.53 34.41 18.22 20.24 22.26
233.41 Two 5/8" Gyp with 3-5/8" studs + fiberglass 0.10 0.07 0.05 0.05 0.04 0.04 23.34 16.34 11.67 11.67 9.34 9.34
230.64 FabriTrak Stretch Fabric Panel NRC .80 0.16 0.40 0.82 0.96 0.92 0.92 18.56 46.41 95.14 111.39 106.75 106.75
362.44 Wood Veneer - 1/2" Air Space 0.28 0.22 0.17 0.09 0.10 0.11 101.48 79.74 61.61 32.62 36.24 39.87
272.20 Two 5/8" Gyp with 3-5/8" studs + fiberglass 0.10 0.07 0.05 0.05 0.04 0.04 27.22 19.05 13.61 13.61 10.89 10.89
167.70 Two 5/8" Gyp with 3-5/8" studs + fiberglass 0.10 0.07 0.05 0.05 0.04 0.04 16.77 11.74 8.39 8.39 6.71 6.71
433.54 Glass Curtain Wall 0.15 0.05 0.04 0.03 0.12 0.07 65.03 21.68 17.34 13.01 52.02 30.35
822.80 FabriTrak Stretch Fabric Panel NRC .80 0.16 0.40 0.82 0.96 0.92 0.92 131.65 329.12 674.70 789.89 756.98 756.98
822.80 Two 5/8" Gyp with 3-5/8" studs + fiberglass 0.10 0.07 0.05 0.05 0.04 0.04 82.28 57.60 41.14 41.14 32.91 32.91

1645.60 Marley Vinyl Dance Floor 0.01 0.03 0.03 0.03 0.03 0.02 16.46 49.37 49.37 49.37 49.37 32.91
1316.48 CeilingsPlus Illusions 0.81 0.90 0.75 0.90 0.95 0.81 1066.35 1184.83 987.36 1184.83 1250.66 1066.35

∑Sα = 1748.79 2000.25 2162.24 2428.81 2489.32 2273.33

Avg. α = 0.23 0.27 0.29 0.33 0.33 0.31

0 0 1.83E-04 3.26E-04 7.86E-04 2.56E-03

RT = 0.84 0.74 0.68 0.60 0.57 0.57

RT = 0.74 0.63 0.57 0.50 0.47 0.49

0.74 0.63 0.57 0.50 0.47 0.49

AE Thesis 2015 - Reverberation Time Calculations for the Dance Rehearsal Space in The Winsor School
(English Units)

Surface Description
Surface

Area, S (ft2) Material Description
Sound Absorption Coefficient, α

Volume [ ft3 ] = 
Total Surface Area [ ft2 ] =

North Wall - Wood Panels

S*α (sabins)

Frequency (Hz) Frequency (Hz)

South Wall - Mirrors
South Wall - Wood Wall

South Wall - Drywall
East Wall - Windows

East Wall - Acous Panels
East Wall - Wood Panels

East Wall - Drywall
North Wall - Acous Panels

Calculated RT (s)

North Wall - Drywall
West Wall - Dry Wall

West Wall - Glass
Plenum - Acoustical Panels

Plenum - Drywall
Floor - Dance Floor

Ceiling - Metal Perforated

Air absorption constant for 20°C and 40% RH, m

Sabine Reverb Time: (s)

Norris-Eyring Reverb Time: (s)

Volume [ ft3 ] = 30150.00
6372.68

125 250 500 1000 2000 4000 125 250 500 1000 2000 4000
278.14 Mirror 0.01 0.01 0.01 0.01 0.01 0.01 2.78 2.78 2.78 2.78 2.78 2.78
356.31 Wood Veneer - 1/2" Air Space 0.28 0.22 0.17 0.09 0.10 0.11 99.77 78.39 60.57 32.07 35.63 39.19
135.80 Two 5/8" Gyp with 3-5/8" studs + fiberglass 0.10 0.07 0.05 0.05 0.04 0.04 13.58 9.51 6.79 6.79 5.43 5.43
55.20 Glass Window 0.15 0.05 0.04 0.03 0.12 0.07 8.28 2.76 2.21 1.66 6.62 3.86
116.03 FabriTrak Stretch Fabric Panel NRC .80 0.16 0.40 0.82 0.96 0.92 0.92 18.56 46.41 95.14 111.39 106.75 106.75
202.40 Wood Veneer - 1/2" Air Space 0.28 0.22 0.17 0.09 0.10 0.11 56.67 44.53 34.41 18.22 20.24 22.26
233.41 Two 5/8" Gyp with 3-5/8" studs + fiberglass 0.10 0.07 0.05 0.05 0.04 0.04 23.34 16.34 11.67 11.67 9.34 9.34
230.64 FabriTrak Stretch Fabric Panel NRC .80 0.16 0.40 0.82 0.96 0.92 0.92 18.56 46.41 95.14 111.39 106.75 106.75
362.44 Wood Veneer - 1/2" Air Space 0.28 0.22 0.17 0.09 0.10 0.11 101.48 79.74 61.61 32.62 36.24 39.87
272.20 Two 5/8" Gyp with 3-5/8" studs + fiberglass 0.10 0.07 0.05 0.05 0.04 0.04 27.22 19.05 13.61 13.61 10.89 10.89
237.67 CeilingsPlus Barz 0.12 0.38 0.95 1.08 1.10 0.99 28.52 90.31 225.79 256.68 261.44 235.29
167.70 Two 5/8" Gyp with 3-5/8" studs + fiberglass 0.10 0.07 0.05 0.05 0.04 0.04 16.77 11.74 8.39 8.39 6.71 6.71
433.54 Glass Curtain Wall 0.15 0.05 0.04 0.03 0.12 0.07 65.03 21.68 17.34 13.01 52.02 30.35
822.80 FabriTrak Stretch Fabric Panel NRC .80 0.16 0.40 0.82 0.96 0.92 0.92 131.65 329.12 674.70 789.89 756.98 756.98
822.80 Two 5/8" Gyp with 3-5/8" studs + fiberglass 0.10 0.07 0.05 0.05 0.04 0.04 82.28 57.60 41.14 41.14 32.91 32.91
1645.60 Marley Vinyl Dance Floor 0.01 0.03 0.03 0.03 0.03 0.02 16.46 49.37 49.37 49.37 49.37 32.91
665.78 CeilingsPlus Barz 0.12 0.38 0.95 1.08 1.10 0.99 79.89 253.00 632.49 719.04 732.36 659.12

∑Sα = 790.85 1158.73 2033.15 2219.70 2232.46 2101.39

Avg. α = 0.12 0.18 0.32 0.35 0.35 0.33

0 0 1.83E-04 3.26E-04 7.86E-04 2.56E-03

RT = 1.87 1.27 0.72 0.65 0.63 0.61

RT = 1.75 1.16 0.60 0.53 0.52 0.52

1.75 1.16 0.60 0.53 0.52 0.52

Air absorption constant for 20°C and 40% RH, m

Calculated RT (s)

Sabine Reverb Time: (s)

Norris-Eyring Reverb Time: (s)

West Wall - Dry Wall
West Wall - Glass

Plenum - Acoustical Panels

S*α (sabins)

Frequency (Hz)

South Wall - Mirrors

Frequency (Hz)

South Wall - Wood Wall

North Wall - Acous Panels

North Wall - Drywall

South Wall - Drywall

North Wall - Wood Panels

North Wall - Wood Slats

Floor - Dance Floor
Ceiling - Wood Slats

Total Surface Area [ ft2 ] =

AE Thesis 2015 - Reverberation Time Calculations for the Dance Rehearsal Space in The Winsor School
(English Units)

Sound Absorption Coefficient, α

Plenum - Drywall

East Wall - Windows

Surface Description
Surface

Area, S (ft2)
Material Description

East Wall - Acous Panels
East Wall - Wood Panels

East Wall - Drywall

Original // 0.57 secs Proposed // 0.60 secs
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S u p p o r t  //  A p p e n d i c e s

Electrical Analysis

Calculation PanelBoards
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Lubin-O’Donnell Center

S u p p o r t  //  A p p e n d i c e s

Landscape Lighting

Data
Illuminance

Exterior Plaza - 19.38 > 15 lux
Exterior Vestibules - 132 > 100 lux

Lighting Power Density
Exterior Plaza - 0.1283 < 0.1600 W/sf

Exterior Vestibules - 0.3261 < 0.400 W/sf



the winsor school
Lubin-O’Donnell Center

S u p p o r t  //  A p p e n d i c e s

Corridor Lighting

Data
Illuminance

Wellness Corridor - 95 > 50 lux
Wellness Lobby - 106 > 50 lux

Wellness Vestibule - 79 > 50 lux

Lighting Power Density
Wellness Corridor - 0.64 > 0.66 W/sf

Wellness Lobby - 0.35 > 0.90 W/sf
Wellness Vestibule - 0.546 > 0.66 W/sf
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Lubin-O’Donnell Center

S u p p o r t  //  A p p e n d i c e s

Dance Studio Lighting

Data
Illuminance

Dance Rehearsal - 315 > 300 lux

Lighting Power Density
Dance Rehearsal - 0.80 > 1.24 W/sf
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Lubin-O’Donnell Center

S u p p o r t  //  A p p e n d i c e s

Dance Studio Ceiling

Detail

Ceilings Plus BARZ
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Lubin-O’Donnell Center

S u p p o r t  //  A p p e n d i c e s

Theatre Lighting

Data
Illuminance

Dance Rehearsal - 407.5 > 400 lux

Lighting Power Density
Dance Rehearsal - 1.01 > 2.43 W/sf



the winsor school
Lubin-O’Donnell Center

L i g h t i n g   +  E l e c t r i c a l
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