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This program is registered with the AIA/CES for continuing professional 

education. As such, it does not include content that may be deemed or 

construed to constitute approval, sponsorship or endorsement by the 

AIA of any method, product, service, enterprise or organization. 

The statements expressed by speakers, panelists, and other 

participants reflect their own views and do not necessarily reflect the 

views or positions of The American Institute of Architects, or of AIA 

components, or those of their respective officers, directors, members, 

employees, or other organizations, groups or individuals associated 

with them. 

Questions related to specific products and services may be addressed 

at the conclusion of this presentation.
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Course / Learning Objectives

Understand the overlap of enclosure related building 
performance modeling with mechanical energy modeling in 
early phase design. 

Identify where comparative studies can be done to better 
inform the whole building energy model to increase the 
speed of feedback

Identify an array of modeling methodologies to assist in early 
phase building energy and performance modeling.

Describe the value created by integrating building 
performance modeling into the decision making process for 
projects
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Building Owner’s Perspective
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Types of Modeling

Comparative

Understand relative value of 

various options

Predictive

Establish expectations for 

actual consumption

Photo: Stark Video Inc. / Aerial NY © SOM
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Types of Modeling

Component

Individual systems

Whole-building

Integrates all systems
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Types of Modeling

Steady State

Instantaneous energy flows

Annual

Totalized energy flows
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Early Design: Massing
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Early Design: Massing
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Early Design: Window/Wall Ratio
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Early Design: Window/Wall Ratio

LEED v3 Pre-Req

(Legacy)

LEED v3 Pre-Req

(after 4/2016)
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Optimize Solar Gains/Shading

SUMMER

WINTER
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Optimize Solar Gains / Shading
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Genetic Algorithms
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Genetic Algorithms
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Genetic Algorithms



10/17/2016

5

WE A RE BUILDING ENCLO SURE CO NS ULTING A ND DETA ILING S PECIALISTSTHE FA CA DE GRO UP

Genetic Algorithms
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Early Design: COMCHECK
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Early Design: COMCHECK
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Early Design: COMCHECK
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Early Design: COMCHECK
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Early Design: COMCHECK
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Early Design: ECM Targeting
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Early Design: ECM Targeting

Envelope 

Loads

Interior 

Loads
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Early Design: ECM Targeting
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Optimization: Offices

>12,000 jobs

LEED Silver min for NC

©DIGSAU
©Robert AM Stern

1,200 acres

7,500,000 sf

Philadelphia Naval Business Center
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Optimization: Offices

Model at Bids

• Tension between Cost and 
Performance

• Balance via iterative 
modeling during bidding

©DIGSAU
©Robert AM Stern

Target Early

• Set Component Targets

Model Mid-Design

• Validate Goals
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Optimization: 201 Rouse Blvd

Location: Philadelphia, PA

Owner: Liberty Property Trust

Architect: DIGSAU

Contractor: Turner Construction
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Optimization: 201 Rouse Blvd

80,050 sf

LEED Gold (2015)

15% energy savings

51% WWR

©DIGSAU
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Exterior Envelope

ROOF

34%

OPAQUE 

WALL

33%

GLAZING

33%

ROOF

18%

OPAQUE 

WALL

22%

GLAZING

61%

Exterior Envelope by 

AREA

Exterior Envelope by 

LOADS
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Glazing and System Selection

0.46

0.36

0.38

0.34

0.430.43

0.33

0.35
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0.40

0.20

0.25

0.30

0.35

0.40
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Kawneer 1600 Kawneer 1600

Fiberglass Pressure

Plate

Wasau Superwall Wausau Superwall

Composite Press. Plate

YKK YCW 700

Winter U-Value Summer U-Value
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Thermal Modeling: Continuous Insulation
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Continuous Insulation?
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Thermal Modeling: Area Weighted Average

PLAN A

R- 35.9

U- 0.03

Section

R- 31.8

U-0.03

Section

R- 31.8

U-0.03

PLAN B

R- 10.5

U- 0.09

35%: PLAN B

U – 0.09

65%: PLAN A

U – 0.03

System

R- 19.47

U-0.05

PLAN A

PLAN B
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With and Without Batt Insulation

With Interior Batts

R-36.0

U-0.027

NO Interior Batts

R-27.9

U-0.036
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Hygrothermal Modeling

Temperature and Dew point vs. Time - Exterior face 

of WRB
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Optimizing Insulation

U-factor:0.41

Interior Sill: 30˚F

Interior Head: 42˚F

U-factor:0.47

Interior Sill: 42˚F

Interior Head: 44˚F
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Envelope Energy Loads 

644

602

600

568

572

520 540 560 580 600 620 640 660

CODE MINIMUM

BASELINE

BATTS IN STUD CAVITY

BATTS IN STUD CAVITY

 BETTER GLASS

NO BATTS

KEEP BETTER GLASS
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Location: Philadelphia, PA

Owner: Liberty Property Trust

Architect: Bjarke Ingels Group (BIG)

Contractor: Turner Construction

Optimization: 1200 Intrepid Ave
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Optimization: 1200 Intrepid Ave

91,900 sf

LEED Gold Pending

22% energy savings

37% WWR

©BIG
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Glazing Selection
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Optimization: Leasable Space
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Optimization: Leasable Space

14” 12”
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Optimization: Leasable Space
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Building Owner’s Perspective
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Mockups
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Mockups
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QUESTIONS?

Jillian Burgess, RA

The Facade Group

jburgess@facadegroup.com


