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Passive In-House:
Advantages and Challenges of 
Embedding Performance Modeling 
Within an Architecture Firm

Jeff Geisinger, AIA, CPHC
Director of Sustainable Design
Utile
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● Introduction

● In-house Energy Modeling and Passive House

● PH Toolkit:  Feasibility and Detailed Stages

● Case Studies: Design Guidance, Documentation

● Lessons Learned and Next Steps
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Utile Team
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Massachusetts Context

MA Decarbonization Roadmap Mass Save
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Utile Projects Pursuing Phius Certification

1005 Broadway
Chelsea, MA  |  38 Units

1599 Columbus Ave.  
Boston, MA  |  65 Units

25 Sixth St.
Chelsea, MA  |  62 Units

Front St. Building 2
Portland, ME |  13 Units

152-158 Broadway
Somerville, MA |  45 Units

3371 Washington St.
Boston, MA  |  39 Units

1200 Montello
Brockton, MA  |  94 Units

Front St. Building 5
Portland, ME |  45 Units
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Energy Modeling 
Paradigm

Pros and Cons Responsible Parties

Internal 
Design Staff

Internal Building 
Performance 

Specialist

External 
Consultant

Early Detailed Early Detailed Early Detailed

“Outsource”

- Often happens too late to affect 
design decisions

- Little transfer of knowledge to design 
team

●

“Some in-house”

- Disconnect/inconsistencies between 
early studies and detailed model 
Requires intermediate-level capacity 
within architecture firm

● ● ●

“Integrated”

- Requires advanced capacity within 
architecture firm

+ Deep transfer of knowledge to design 
team

● ● ●

Energy Modeling Within Architecture Firms
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Opportunities for In-House Modeling

● More integrated design outcomes and 
documentation

● De-mystify the PHIUS process for the 
design and owner team

● Get to pre-certification faster (can use pre-
cert letter for energy code compliance in 
MA at building permit stage)

● Increase staff literacy about energy 
performance, passive design, and building 
science
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Collaborators

Utile

MEP

PHIUS Verifier

PHIUS

GC
Structural

Owner
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Feasibility Stage Detailed (Pre-Certification) Stage

Goal Confirm viability, set targets, flag problem areas Create documentation for official review

Phase Concept Design / SD Start early CD’s 

Model Level of Detail Rough / Lots of assumptions Very Detailed

CPHC/Energy Modeler 
Involvement

● Build initial energy model and compile inputs 
from assumptions

● Create Feasibility Report for integrated team 
guidance

● Re-build energy model to current project
● Coordinate inputs with design team, MEP 

engineer
● Multiple QA/QC rounds (bluebeam drawing 

markup) before first PHIUS submission
● Multiple rounds of submissions to PHIUS 

addressing official feedback
● Thermal bridge modeling in THERM to 

coordinate with energy model, check for 
condensation risk 

Passive House Energy Modeling Milestones
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Developing a set of tools to guide Passive House decision making

ENERGY MODEL

PH TOOLKIT

ZONING/PERMITTING

CONCEPT

SD

DD

CD

CA

FUNDING APP RE-APP CLOSING + CONSTRUCTION

Early energy modeling and feasibility assessment inform later design and budgeting decisions

Feasibility Report Pre-Cert. R1 R2 R3

AFFORDABLE HOUSING FUNDING 

FEASIBILITY DETAILED
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In-House Structure

Lead CPHC / Modeler Energy Model Support PM + Project Designers QA/QC Support

● Leads initial Feasibility 
Studies

● “Owns” the WUFI model
● Performs THERM analysis
● Submits the project to 

Phius
● Provides design guidance 

and drawing review
● Coordinates inputs with 

mechanical engineer

● Builds and updates the 
WUFI geometry from Revit 
or Rhino

● Runs supporting analyses, 
like Net Volume

● Implements PH 
requirements into the 
project design and 
documentation

● Manages sheets such as 
iCFA, assemblies, etc. that 
directly correspond with 
WUFI

● Reviews details for 
continuity of control layers, 
constructability, moisture 
management

Working Groups

● Housing Cohort
● Revit Standards and Best Practices
● PH/Revit Working Group



utiledesign.comPhiusCon 2021 13

Feasibility Stage
Passive House “Toolkit”
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Geometry
Inputs

Revit

Rhino 3d

Sketchup

WUFI

Excel

Bluebeam 
PDF

Feasibility Stage

Toolkit
(best practices from 
previous projects)

Energy Modeling Workflow
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Systems Options Scenarios
Space Cond. Water Heating

Central 
VRF 1:1 Split Central 

Gas
Central 
HPWH ER

Case 1 X X

Case 2 X X

Case 3 X X

Case 4 X X

Case 5 X X

Case 6 X X

Feasibility Stage

Front Street Building 5, Portland, ME

Guiding systems selection
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Feasibility Stage
Guiding systems selection
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Basement Floor Plan

Ground Floor Plan

N

Feasibility Stage
Early THERM studies for vetting structural approaches

Montello St. Housing, Brockton, MA
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Feasibility Stage
Early THERM studies for vetting structural approaches
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Geometry

Inputs

Revit

Rhino 3d

Sketchup

WUFI

Excel THERM

Bluebeam 
PDF

Rhino 2d

Bold = PHIUS will review

Detailed Energy Modeling Workflow
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WUFI Model Coordination with MEP

FEASIBILITY STUDY

R1 R2 R3

WUFI MODEL

HVAC + DHW INPUTS

PRE-CERTIFICATION

Update geometry

Estimated ventilation rates

Estimated COPs from 
previous projects

Ventilation rates from drawings

COPs from scheduled 
equipment

Refined ventilation rates

COPs from scheduled equipment

Supporting HVAC calculations + takeoffs

Piping calculations + takeoffs

Concept/SD DD CD
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Detailed (Pre-Cert) Stage

Sixth Street Affordable Housing, Chelsea, MA

Ongoing WUFI Model “Cross-Checking”



utiledesign.comPhiusCon 2021 22

Detailed (Pre-Cert) Stage
Ongoing WUFI Model “Cross-Checking”
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Design Guidance
Optimizing external window shading for seasonal performance

Broadway Housing, Somerville, MA
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Design Guidance

1. ClimateStudio solar radiation analysis of 24 shading 
typologies /depths during heating and cooling seasons

2. Scatter plot for evaluating seasonal 
performance of shading typologies and depths

3. Facade overshadowing analysis for local 
guidance of shading placement

4. Options presentation with client based on analysis

Optimizing external window shading for seasonal performance
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Revit and Passive House Documentation 

Feasibility Study Pre-Certification Comments

Contract Document G-Series R1 Submission Round 2, 3… 

iCFA X X Understand the definition of iCFA. Constantly check iCFA area plans for 
coordination with updates to the floor plans. 

Net Volume X This can usually wait until the second round of submission. Check with the Working 
Group for the most appropriate workflow for your project. 

Thermal Envelope Diagram X X X Understand the location of the thermal and air control layers for your project. 
Coordinate with any changes to the design.

Exterior Assemblies X X Make sure all types are covered and properly tagged on wall sections. The energy 
model will use these assemblies as named on the sheet.

Room Tagging for Int. Gain Calcs X X X These names and areas will be used both for model inputs and for PHIUS review. 
Schedules (.csv) can speed up CPHC coordination.

Contract Document A-Series

Typical Exterior Details X X Start with windows, foundation, parapet, floor edge. Clearly show the continuity of 
the thermal and air control layers, and make sure all materials are properly labeled

Window Schedule, Surround Dim’s X X Window surround dimensions will be directly input into the energy model. Refer to 
the PHIUS Guidebook for how to document window extensions

Thermal Bridge Details X X Flag these early with the CPHC and coordinate with structural consultant if 
applicable

Unique Conditions Exterior Details X X Call out unique air sealing conditions and make sure all materials properly labeled

Other

Consultant drawings (MEP) to 
PHIUS/DOE/EPA standards X X Coordinate with the MEP engineer early (e.g., ventilation flow rate schedule)

X Required for CPHC inputs

X Required for CPHC inputs + PHIUS Review
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Inputs in WUFI

Thermal and Air Performance Diagram Sheet/

Revit and Passive House Documentation 

iCFA and Volume Exterior Assembly Sheets

Inputs in WUFI
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Tracking Progress and Cataloging Data
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Has energy model

Passive House pre-
certified

Passive House 
registered

Legend

Incorporates On-
site Solar PV

*

AIA 2030 Commitment - Reporting Year 2020

Project Number
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Lessons Learned and Next Steps

● Clear communication of model and results is key

● WUFI has challenges as an early design tool 

● Know the right time to switch from the Feasibility model to the Pre-
Cert model

● Modeling is complex and has a high learning curve. Invest in training

● Multiple tools and steps can lead to errors, so care needs to be taken

● Improve link between Revit / Contract Docs / PHIUS inputs
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Thank you!

geisinger@utiledesign.com
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