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Duygu Yenerim, PhD 

Texas A&M University, PhD in Architecture

Middle East Technical University, M Architecture

PhD research focuses on the capabilities and benefits of 

utilizing BIM to aid low-income residents in building more 

sustainable and energy efficient homes. She has been 

working with Page since 2014 where she is a BIM Manager.



About the speaker

Jill Kurtz, AIA LEED AP

University of Pennsylvania, M Environmental Building Design

Union University, M Intercultural Studies 
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Combines a research-based approach with a client-centric 

mindset in her leadership as Director of Page’s Building 

Science practice. She leverages her strengths as a systems 

thinker and her ability to “speak engineer” to work across the 

firm’s interdisciplinary practices to integrate building 

performance analysis into project delivery methods and tools. 
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How do we create higher 

performing buildings?

UT Dell Medical School, Health Learning 

Building, Austin, TX



design decision energy feedback
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How do we use energy modeling 

as a design tool?

How do we run models 

earlier and more often?



Building Science

Design

Engineering
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Pre-Design Schematic

Design

Design

Development
Construction

Documents

Construction

Administration

Climate

Passive Opportunities

Massing Optimization

Glazing Optimization

Solar Access

Building Envelope

Energy Benchmarking

Shading

Daylight / Glare

Energy Optimization

Thermal Comfort

Cost of Design Changes

Design Opportunities



Building Performance Analysis (BPA)

Ability to estimate the impact performance of a design solution

Performance measures are investigated with actual quantifiable data and not rules-of-thumb; 

Use detailed building models to simulate, analyze and predict behavior of the system; 

Can produce an evaluation of multiple design alternatives.



Answers to clearly defined questions

WHAT IS THE DESIGN GOAL?

Energy cost savings, Improved energy performance, Peak load reduction, Glare reduction, Cost, etc.

WHAT ARE THE DESIGN OPTIONS TO COMPARE?

Building orientations, Building masses, Window to Wall ratio variation, Glazing types, etc.

WHAT IS THE PERFORMANCE TO MEASURE?

kWh / year or EUI, BTUs / sf, % of floor area with glare, etc



Energy
Daylight
Carbon
Comfort

Cost













Current: Our design process is 

dictated by our technology.

Goal: Our technology should 

support our design process.



design decision energy feedback







Annual Sunlight Exposure (ASE)    

% of floor area receiving over 100 Foot-Candles 

for at least 250 annual occupied hours

20%14%0% 7%3%

100%20% 50% 80%

Spatial Daylight Autonomy (SDA) 

% of floor area receiving  at least 30 Foot-Candles for at least 

50% of annual occupied hours

80.9
kBTU / ft2 / yr
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Problem Exterior walls not properly defined.



Problem  Ceilings are bounding.



Problem Revit Geometry too heavy with details / mullions



Problem Missing areas when imported into IESVE



Problem Information for ComCheck (WWR) not easily accessible
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& goals

1
•SCOPING

Identify metrics & 

processes

2
MAPPING

Engage 

stakeholders

3
INPUT

Create improved 

processes

4
SOLUTIONS

Update standards & 

processes for 

improvement

5
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1 2 3 4 5
SCOPING

Chris Luz

BIM Manager + 

Mechanical Eng.

Jerel Gue

Model Manager+ 

Designer

Jimmy Principe

BIM Coordinator + 

Mechanical Eng.

Shreejay Tuladhar

Building Performance 

Analyst

Duygu Yenerim

BIM Manager + 

Project Architect 

Jill Kurtz

Director Building Science + 

Project Manager



1 2 3 4 5
SCOPING

What information do we need when

to make more environmentally 

informed design decisions?



1 2 3 4 5
MAPPING

Outputs

Simple box energy model

Env ComCheck

Compliance Energy Report

AIA 2030 reporting

Inputs

Window to wall ratio

SHGC

R value of wall

Building Schedule



1 2 3 4 5
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1 2 3 4 5
MAPPING



1 2 3 4 5
INPUT



1 2 3 4 5
INPUT

Designers Architects

Mechanical

Engineers

Project 

Manager

Electrical

Engineers



1 2 3 4 5
SOLUTIONS

Metrics priority Metrics Map Workflow Improvement









Step 1   Create: Save shadow model as a detached model 



Workflow adopted from ATG 

and Gausman & Moore

Step 2    Modeling:  Create spaces for any area to be analyzed.

https://www.youtube.com/watch?v=Pk1vzfE3a4k

https://www.youtube.com/watch?v=Pk1vzfE3a4k


Step 3 Settings: Change “export gbXML” settings to Room/Space Volumes

Use the following settings



Step 4   Export gbXML



Step 5   Export gbXML and check using ladybug spider viewer for more detail.

https://www.youtube.com/watch?v=0MXnrlj4iVs

https://www.youtube.com/watch?v=0MXnrlj4iVs


Step 6   Import gbXML into another program.



Step 7   Heal minor geometry issues.





One Page Parameter Sheet

• Lives in Revit, Accessible in Excel

• Editable in both Revit & Excel

• Collection place for performance data:

o AIA 2030

o Energy Code Modeling

o Prescriptive ComCheck

o Building Performance Modeling 

(Insight, IESVE)

• QA/QC Tool



Revit users: 

Designers, Project Architects, 

Engineers

Non- Revit users: 

Project Managers, QAQC managers



Item 1 information extracted from the model



WALLS

CURTAIN WALL 

PANELS-OPAQUE

CURTAIN WALL 

PANELS-CLEAR

DOORS

Item 1 information extracted from the model



Item 2 information extracted from model with help of Dynamo

WINDOW TO 

WALL RATIO



Item 2 information extracted from model with help of Dynamo



Item 3 information that requires user manual input in Revit.



https://www.youtube.com/watch?v=sGQGYenZTGwBPA Shared Parameters

https://www.youtube.com/watch?v=sGQGYenZTGw


PROJECT INFORMATION

OPERATIONS

ENERGY CODE INFORMATION

AIA 2030 CHALLENGE

BUILDING PERFORMANCE RESULTS

ELECTRICAL

CONTROLS & HVAC

PLUMBING

Item 3 information that requires user manual input in Revit.



Project Information https://www.youtube.com/watch?v=Plf8Hbx59ZA

https://www.youtube.com/watch?v=Plf8Hbx59ZA


BPA Parameters 

tied to objects

https://www.youtube.com/watch?v=uSRLMkPEbJ8

https://www.youtube.com/watch?v=uSRLMkPEbJ8


Future Work: 

Update Material Library with R-Values



Item 3 information outside of Revit that is pushed into Revit



PROJECT INFORMATION

OPAQUE WALLS

ROOF

FLOORS & SLAB ON GRADE

OPAQUE DOORS

VERTICAL FENESTRATION

SKYLIGHT FENESTRATION

ELECTRICAL

CONTROLS & HAVC SYSTEMS

PLUMBING



Prescriptive

Performance
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Broadmoor, Block A, Austin, TX
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Shading Recommended

0 kBtu/ft2

North East View

Parking Garage
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Best Modeling Practices

Shadow Model
Create a Shadow Model for exporting GBXML

Link actual model to shadow model to track 

changes & update

Add Spaces

Simplify geometry to basic elements: floor, roof, 

walls

Use generic building component families

Actual Model Concepts
Understand difference between rooms (Arch) 

and spaces (MEP)

Room separation lines for MEP team

Ceilings as NOT Room Bounding 

Use correct families for interior vs exterior

Utilize BPA shared parameters for coordination

Have early discussion to decide “Prescriptive” 

versus “Performance” Energy Code path

Communication between team is critical



Define the issues 

& goals

1
•SCOPING

Identify metrics & 

processes

2
MAPPING

Engage 

stakeholders

3
INPUT

Create improved 

processes

4
SOLUTIONS

Update standards & 

processes for 

improvement

5
REFINEMENT




