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|_| GHT IS A CENTRAL THEME THROUGHOUT THE BUILDING. IT’S A KIND OF
LANTERN, A LANTERN OF KNOWLEDGE AND CIRCULATION.” FREDERICK FISHER




OUTLINE BACKGROUND

PRINCETON UNIVERSITY, NEW JERSEY
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OUTLINE

INTRODUCTION

SCOPE OF REDESIGN

DESIGN SCOPE

LOBBY | ATRIUM | STAIR

FACADE AND PERIMETER OFFICES
LECTURE HALL

OPEN WORK SPACE

GRADUATE BULLPEN |

NORTHWEST PERIMETER OFFICES
GRADUATE BULLPEN |

ATRIUM SKYLIGHT

FIVE SPACES

COPPER VERSUS ALUMINUM FEEDERS
ON-SITE GENERATOR DESIGN
PERIMETER OFFICES + ATRIUM SKYLIGHT
ROOF FRAMING FOR ATRIUM SKYLIGHT




OUTLINE

INTRODUCTION

SCOPE OF REDESIGN

DESIGN SCOPE

LOBBY | ATRIUM | STAIR
FAGADE

OPEN WORK SPACE

NORTHWEST PERIMETER OFFICES

COPPER VERSUS ALUMINUM FEEDERS

PERIMETER OFFICES + ATRIUM SKYLIGHT




OUTLINE

LIGHTING DESIGN

GENERAL LIGHTING CONCEPTS

LIGHTING DESIGN

KNOWLEDGE OPENNESS

FILTERED TRANSPARENT
TRANSLUCENT

MOVEMENT ENERGY




OUTLINE LIGHTING DESIGN

ARCHITECTURE

LOBBY | ATRIUM | STAIR

LIGHTING DESIGN

SPACE USE




OUTLINE

LIGHTING DESIGN

LOBBY | ATRIUM | STAIR

LIGHTING DESIGN

DESIGN GOALS
IESNA ASHRAE

ARCHITECTURE MATERIALS

FUNCTIONS:
ENERGY MOVEMENT
TRANSPARENCY
EXPAND




OUTLINE LIGHTING DESIGN

LOBBY | ATRIUM | STAIR

LIGHTING DESIGN




OUTLINE LIGHTING DESIGN

LOBBY | ATRIUM | STAIR

LIGHTING DESIGN




OUTLINE LIGHTING DESIGN

LOBBY | ATRIUM | STAIR

LIGHTING DESIGN




OUTLINE LIGHTING DESIGN

LOBBY | ATRIUM | STAIR

LIGHTING DESIGN




OUTLINE LIGHTING DESIGN

LOBBY | ATRIUM | STAIR

LIGHTING DESIGN
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LIGHTING DESIGN

LOBBY | ATRIUM | STAIR

LIGHTING DESIGN

TYFE FL
TYPE FL L

SYLVANIA LED




OUTLINE LIGHTING DESIGN

LOBBY | ATRIUM | STAIR

LIGHTING DESIGN




OUTLINE LIGHTING DESIGN

LOBBY | ATRIUM | STAIR
LIGHTING DESIGN




OUTLINE LIGHTING DESIGN

LOBBY | ATRIUM | STAIR

LIGHTING DESIGN




OUTLINE LIGHTING DESIGN

LOBBY | ATRIUM | STAIR

LIGHTING DESIGN




OUTLINE LIGHTING DESIGN

o

l!'..lull b

LOBBY | ATRIUM | STAIR
LIGHTING DESIGN




OUTLINE LIGHTING DESIGN
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LOBBY | ATRIUM | STAIR

LIGHTING DESIGN




OUTLINE LIGHTING DESIGN

LOBBY | ATRIUM | STAIR

LIGHTING DESIGN




OUTLINE LIGHTING DESIGN
| 4

LOBBY | ATRIUM | STAIR
LIGHTING DESIGN




OUTLINE LIGHTING DESIGN

LOBBY | ATRIUM | STAIR

LIGHTING DESIGN




OUTLINE

LIGHTING DESIGN

LOBBY | ATRIUM | STAIR

LIGHTING DESIGN

DESIGN SUMMARY

ENHANCE ARCHITECTURE AND MATERIALS:

TRANSPARENCY

ENERGY AND MOVEMENT:

EXPANSION:

DESIGN SUMMARY
DESIGN MEETS IESNA RECOMMENDATIONS (SEE PS IMAGES)

DESIGN MEETS ASHRAE 90.| WITH TRADABLE WATTS




OUTLINE LIGHTING DESIGN

DESIGN GOALS
IESNA ASHRAE
ARCHITECTURE Anp MATERIALS
LUMINANCE Ano DISTRIBUTION
IDEALS:
EVOLVING
BI-DIRECTIONAL o
ENERGY ano MOVEMENT A DA .

LIGHTING DESIGN  NORTHWEST FAGADE
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OUTLINE LIGHTING DESIGN OFFICE LIGHTING OFF

LIGHTING DESIGN  NORTHWEST FAGADE




OUTLINE LIGHTING DESIGN OFFICE LIGHTING OFF

LIGHTING DESIGN  NORTHWEST FAGADE




OUTLINE LIGHTING DESIGN OFFICE LIGHTING OFF

LIGHTING DESIGN  NORTHWEST FAGADE




OUTLINE

LIGHTING DESIGN

NORTHWEST FACADE

LIGHTING DESIGN

1/4" TEMPERED, ACID
ETCHED GLASS

DOUBLE LAYER OF PPG

SCLARBAN 70XL, CERAMIC FRI|

TYPE FL SYLVANIA LED——

CHANNEL TO CONCEAL LED‘\\

EL i

OFFICE LIGHTING OFF




OUTLINE LIGHTING DESIGN OFFICE LIGHTING ON

LIGHTING DESIGN  NORTHWEST FAGADE




OUTLINE LIGHTING DESIGN OFFICE LIGHTING ON

LIGHTING DESIGN  NORTHWEST FAGADE




OUTLINE LIGHTING DESIGN OFFICE LIGHTING OFF
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LIGHTING DESIGN  NORTHWEST FAGADE
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LIGHTING DESIGN

NORTHWEST FACADE

LIGHTING DESIGN

DESIGN SUMMARY
ENHANCE ARCHITECTURE AND MATERIALS:

CONSIDER INTERIOR LUMINANCE AND DISTRIBUTION:

TRANSPARENCY:

ENERGY AND MOVEMENT:

DESIGN SUMMARY
DESIGN MEETS IESNA RECOMMENDATIONS (SEE PS IMAGES)

SPACE TYPE | CALCULATION | CRITERIA (FC) |DESIGN (FC)| IESNA

DESIGN MEETS ASHRAE 90.|
POWER DESIGN | DECORATIVE | ENERGY
SPACE TYPE
LOWANCE ( (w) (w) [ofeD]=




OUTLINE LIGHTING DESIGN

Ff ARCHITECTURE

LIGHTING DESIGN l
SPACE USE

=
OPEN WORK SPACE \l II




OUTLINE LIGHTING DESIGN

DESIGN GOALS

IESNA ASHRAE
PUBLIC

ARCHITECTURE MATERIAL
LIGHTING DESIGN

OPEN WORK SPACE FLEXIBLE

PUBLIC RELAXATION

RELAXATION




OUTLINE LIGHTING DESIGN PUBLIC IMPRESSION

LIGHTING DESIGN
OPEN WORK SPACE




OUTLINE LIGHTING DESIGN PUBLIC IMPRESSION

LIGHTING DESIGN
OPEN WORK SPACE




OUTLINE LIGHTING DESIGN PUBLIC IMPRESSION

LIGHTING DESIGN
OPEN WORK SPACE




OUTLINE LIGHTING DESIGN PUBLIC IMPRESSION
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LIGHTING DESIGN
OPEN WORK SPACE




OUTLINE LIGHTING DESIGN PUBLIC IMPRESSION
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LIGHTING DESIGN

OPEN WORK SPACE




OUTLINE LIGHTING DESIGN RELAXATION IMPRESSION

LIGHTING DESIGN
OPEN WORK SPACE




OUTLINE LIGHTING DESIGN RELAXATION IMPRESSION

LIGHTING DESIGN
OPEN WORK SPACE




OUTLINE LIGHTING DESIGN RELAXATION IMPRESSION

LIGHTING DESIGN
OPEN WORK SPACE




OUTLINE LIGHTING DESIGN RELAXATION IMPRESSION

LIGHTING DESIGN
OPEN WORK SPACE




OUTLINE LIGHTING DESIGN RELAXATION IMPRESSION
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LIGHTING DESIGN

OPEN WORK SPACE

LIGHTING DESIGN
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OUTLINE LIGHTING DESIGN PUBLIC IMPRESSION

LIGHTING DESIGN
OPEN WORK SPACE

0.00

llluminance (F¢)




OUTLINE LIGHTING DESIGN RELAXATION IMPRESSION

20.00

113.40

LIGHTING DESIGN
OPEN WORK SPACE




OUTLINE LIGHTING DESIGN PUBLIC IMPRESSION

zmes
Ugt %
Energy 100%

LIGHTING DESIGN 9 Ll

« Public

OPEN WORK SPACE - Felavation

I. 4’ LINEAR FLUORESCENT L. HALOGEN SPOTLIGHTS
2. LED WALL GRAZING 5. CORKBOARD LIGHTING
3. CFL DOWNLIGHTS




OUTLINE LIGHTING DESIGN RELAXATION IMPRESSION

LIGHTING DESIGN .on

« Public.

OPEN WORK SPACE . Relaxation

I. 4’ LINEAR FLUORESCENT L. HALOGEN SPOTLIGHTS
2. LED WALL GRAZING 5. CORKBOARD LIGHTING
3. CFL DOWNLIGHTS
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LIGHTING DESIGN
OPEN WORK SPACE

LIGHTING DESIGN PUBLIC IMPRESSION

zmes
Ugt %
Energy 100%
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« Public

» Relaxation

I. 4’ LINEAR FLUORESCENT L. HALOGEN SPOTLIGHTS
2. LED WALL GRAZING 5. CORKBOARD LIGHTING
3. CFL DOWNLIGHTS




OUTLINE LIGHTING DESIGN RELAXATION IMPRESSION
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LIGHTING DESIGN e .o

« Public.

OPEN WORK SPACE . Relaxation

I. 4’ LINEAR FLUORESCENT L. HALOGEN SPOTLIGHTS
2. LED WALL GRAZING 5. CORKBOARD LIGHTING
3. CFL DOWNLIGHTS




OUTLINE

LIGHTING DESIGN

OPEN WORK SPACE

LIGHTING DESIGN

DESIGN SUMMARY

ENHANCE ARCHITECTURE AND MATERIALS:

FLEXIBLE SOLUTION:

PUBLIC IMPRESSION:

RELAXATION IMPRESSION:

DESIGN SUMMARY
DESIGN MEETS IESNA RECOMMENDATIONS

SPACE TYPE | CALCULATION | CRITERIA (FC) |DESIGN (FC)| IESNA

DESIGN MEETS ASHRAE 90.| WITH TRADABLE WATTS
POWER DESIGN | DECORATIVE | ENERGY
SPACE TYPE
LOWANCE ( (w) (w) [ofeD]=




OUTLINE DAYLIGHTING

OBJECTIVES

PERIMETER OFFICES | NORTHWEST FACADE

DAYLIGHTING SPECIFICS

0.00

llluminance (Fe)



OUTLINE DAYLIGHTING

EXISTING CURTAINWALL SYSTEM MODIFIED CURTAINWALL SYSTEM IMPROVES QUALITY

PERIMETER OFFICES | NORTHWEST FACADE

DAYLIGHTING
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OUTLINE DAYLIGHTING

DIRECT SOLAR PENETRATION STUDIES

PERIMETER OFFICES | NORTHWEST FACADE

DAYLIGHTING

230 PM 3:30 PM




OUTLINE DAYLIGHTING

DIRECT SOLAR PENETRATION STUDIES

PERIMETER OFFICES | NORTHWEST FACADE

DAYLIGHTING




OUTLINE DAYLIGHTING

DIRECT SOLAR PENETRATION STUDIES

PERIMETER OFFICES | NORTHWEST FACADE
DAYLIGHTING

2:00 PM 2:30 PM 3.00 PM 3:30 PM 4:00 PM




OUTLINE DAYLIGHTING

CONTROL SYSTEM

PERIMETER OFFICES | NORTHWEST FACADE

HBASE LOAD
LOAD WITH DAYLIGHTING

TOTAL ENERGY SAVINGS OVER SCOPE OF REDESIGN

ANNUAL ENERGY (KWH)

DAYLIGHTING spacE | BASE LOAD ENERGY PERCENT
(KWH) SAVINGS (KWH) | SAVINGS




OUTLINE DAYLIGHTING

QUALITY: THRESHOLD < 350 LUX QUALITY: THRESHOLD > 4500 LUX

PERIMETER OFFICES | NORTHWEST FACADE

DAYLIGHTING




OUTLINE MECHANICAL

OBJECTIVES EXISTING NORTHWEST CURTAINWALL

i C i | i | I ! i | S
NORTHWEST CURTAINWALL SYSTEM : H

PANEL THERMAL PROPERTIES PROPOSED NORTHWEST CURTAINWALL

-VALUE HADIN
MECHANICAL LOADS MATERIAL U-VALU S G
(BTU/HR-FT2-DEG F) | COEFFICIENT




OUTLINE MECHANICAL

TRANSPARENT GLASS MATERIAL FOR FRITTED PANEL  EXISTING NORTHWEST CURTAINWALL

NORTHWEST CURTAINWALL SYSTEM

U-VALUE SHADING PROPOSED NORTHWEST CURTAINWALL
MATERIAL
(BTU/HR-FT2-DEG F) | COEFFICIENT T
MECHANICAL LOADS = :




OUTLINE MECHANICAL

OBJECTIVES EXISTING SOUTHWEST CURTAINWALL AT GRAD BPI

SOUTHWEST CURTAINWALL SYSTEM

PROPOSED SOUTHWEST CURTAINWALL AT GRAD BPI

PANEL THERMAL PROPERTIES

U-VALUE SHADING
MATERIAL
_ (BTU/HR-FT2-DEG F) | COEFFICIENT

MECHANICAL LOADS




OUTLINE MECHANICAL

TRANSPARENT GLASS MATERIAL FOR FRITTED PANEL  EXISTING SOUTHWEST CURTAINWALL AT GRAD BPI

SOUTHWEST CURTAINWALL SYSTEM

MECHANICAL LOADS MATERIAL U-VALUE SHADING
(BTU/HR-FT2-DEG F) | COEFFICIENT

PROPOSED SOUTHWEST CURTAINWALL AT GRAD BPI




OUTLINE MECHANICAL

OBJECTIVES ORIGINAL SKYLIGHT

ATRIUM SKYLIGHT

SKYLIGHT WIDTH INCREASED FROM 6’-4” TO |I’-6”

U-VALUE SHADING
MATERIAL
_ (BTU/HR-FT2-DEG F) | COEFFICIENT

MECHANICAL LOADS




OUTLINE MECHANICAL

TOTAL COOLING/HEATING LOADS AND ENERGY

BEXISTING

SUMMARY LOADS PANEL
RECONFIGURATION

MECHANICAL LOADS PANEL
RECONFIGURATION

WITH NEW GLASS

COOLING HEATING ENERGY
LOAD (MBH) LOAD (MBH) (1000'Ss OF
KWH)




OUTLINE

MECHANICAL LOADS

SUMMARY LOADS

MECHANICAL

TOTAL COMBINED THERMAL AND DAYLIGHT SAVINGS
BASE LOAD PERCENT
DESIGN
N -

155,000

150,000

145,000

140,000

ENERGY (KWH) FOR
LIGHTING AND HVAC




OUTLINE ELECTRICAL

OBJECTIVES

FEEDER RESIZING AND COPPER VS. ALUMINUM

CURRENT VERSUS PROPOSED MATERIALS

ELECTRICAL DESIGN




OUTLINE ELECTRICAL

PERFORMANCE RELATED CONSIDERATIONS

FEEDER RESIZING AND COPPER VS. ALUMINUM

ELECTRICAL DESIGN




OUTLINE

ELECTRICAL DESIGN

FEEDER RESIZING AND COPPER VS. ALUMINUM

ELECTRICAL

COMPARATIVE COSTS FOR EACH ALTERNATIVE

COST REDUCTION PERCENT
DESIGN | TOTAL COST
FROM EXISTING REDUCTION

ALUMINUM FEEDERS ARE RECOMMENDED
COST REDUCTION FROM NEC RESIZING ALSO NOTABLE

$50,000
$.8,000
$46,000
$44,000
$42,000
$40,000
$38,000
$36,000
$34,000

EXISTING
COPPER

TOTAL COST

NEC RESIZED
COPPER

ALUMINUM

TOTAL COST




OUTLINE

CONCLUSION

SUMMARY OUTCOME

CONCLUSION

DESIGNS EVOKE TRANSPARENCY, ENERGY,
AND EXPANSION OF IDEAS

DESIGNS COMPLY WITH IESNA AND ASHRAE

MODIFIED SKYLIGHT/CURTAINWALL IMPROVE
QUALITY OF DAYLIGHTING

DAYLIGHT CONTROL SYSTEMS ALLOW FOR
73% ENERGY SAVINGS

MODIFIED PANELS ALLOW FOR REDUCED
THERMAL LOADS

5% COMBINED LIGHTING/HVAC ENERGY‘L
[6.33% COST SAVINGS WITH AL FEEDERS

DESIGNS SUCCESSFULLY IMPROVE
AESTHETICS AND PERFORMANCE




OUTLINE

CONCLUSION
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