
GREEN BUILDING UNITED
2018 SUSTAINABILITY SYMPOSIUM



GREEN BUILDING UNITED
2018 SUSTAINABILITY SYMPOSIUM

Copyright Materials

This presentation is protected by US and International Copyright laws.  
Reproduction, distribution, display and use of the presentation without 

written permission of the speaker is prohibited.

Copyright © 2019 by BluPath Design Inc.



GREEN BUILDING UNITED
2018 SUSTAINABILITY SYMPOSIUM

Master Planning a 
Phased Passive House Retrofit

14TH ANNUAL NORTH AMERICAN 
PASSIVE HOUSE CONFERENCE
December 6-7, 2019



GREEN BUILDING UNITED
2018 SUSTAINABILITY SYMPOSIUM

Presenters
Laura Blau AIA, CPHC, Certified Passive House Builder 
BluPath Design Inc, GreenSteps LLC

Paul Thompson AIA, LEED BD+C, CPHC, NCIDQ
IEI Architects



GREEN BUILDING UNITED
2018 SUSTAINABILITY SYMPOSIUM

Sam Rashkin says …
‘Energy Star is not good enough’
‘Partially implement full measures instead of fully 

implement half measures’



GREEN BUILDING UNITED
2018 SUSTAINABILITY SYMPOSIUM

Master Planning Process
1. Establish Goals
2. Collect and Analyze Facts
3. Uncover and Test Concepts
4. Determine Needs
5. State the Problem

We add this task
6. Develop a Comprehensive 

Plan, including Phased 
Construction
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Establish Goals
§ Fossil fuel free?
§ Net-zero?
§ Passive House principles or PH certified?
§ Health issues? Indoor air quality?
§ Programmatic requirements

§ Age-in-place?
§ Expanding family?
§ Income producing?
§ Limited budget?
§ Establish pro-forma?
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Evaluate the Building
§ Blower door test
§ RILEM tube test
§ THERM models
§ WUFI models
§ Existing drawings
§ What do you find during demolition?

§ Structural concerns?
§ Code compliant systems?
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Project Planning based on Systems and 
Building Science
1. Energy Path

Net-zero? Off-site renewables?
2. Electrification and metering

Fossil fuel free? All electric? 
3. Envelope Strategy

Thick or thin window frames? One / two way vapor 
open? Foam / no foam?

Tim McDonald and David Salamon
The High-Performance Affordable Housing Design MANUAL
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Site Analysis
Developing a Quasi-Quantifiable Tool
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Developing a 
Comprehensive Retrofit 

Plan
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EnerPHit Retrofit Plan (ERP)
• Describes the overall concept for step-by-step, phased 

improvements to a building.
• Phased improvements are documented as ‘variants’ in a single 

PHPP version 9.7 (imperial units).
• Input Existing Conditions, Schedule and Cost for each Retrofit 

Phase in Variants page.
• Input phased / future renewable primary energy.
• Outputs show the improving energy efficiency for each phase, 

including the primary energy (PER) and economic results / 
feasibility of each proposed improvement.
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PHPP Windows ‘Variant’ worksheet for different specifications

PHPP ‘Variant’ worksheet shows the results for each phase
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ERP title page shows the results of each Retrofit phase.
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Owner’s Project Requirements
A Case Study
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1722 Pine Street, Philadelphia PA
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BUILDING DESCRIPTION
Built 1845, Major renovation 1922 (77 yrs), 2018 (96 yrs)
4 floor with basement; 4 unit townhouse
Lot: 20ft x 90ft = 1,800sf
Open Area: 331sf

Basement: 1,225sf Unit A, Common storage
1st Floor: 1,469sf Unit A, Unit A yard
2nd Floor: 1,499sf Unit B
3rd Floor: 1,499sf Unit C, Unit D
4th Floor: 801sf Unit D, Unit D deck, Common deck
Total: 6,493sf

Unit A: 3 BR, 3 Bath
Unit B: 2 BR, 2 Bath
Unit C: 2 BR, 2 Bath
Unit D: 2 BR, 1 Bath, Deck
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MAJOR WORK
Phase 1
Underpin basement, insulated slab, perimeter drain
All new windows
New MEP, ventilation, fire sprinkler system
Phase 2
New exterior insulation at rear
New fire escape
Phase 3
Renewable energy + growing carbon

Basement,1st and 2nd Floor: Gut rehab
3rd Floor: Partial rehab - Add bathroom
4th Floor: Major rehab - New kitchen, New bathroom
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OWNER PROJECT REQUIREMENTS
1. Renovate and modernize a traditionally efficient 

house form.
2. Get rid of all natural gas and make the building all-

electric.
3. Maintain the building's historical character and 

support a wonderful neighborhood.
4. Demonstrate that renovating existing building stock 

can meet sustainability goals AND create beautiful, 
livable cities while retaining the embodied carbon.

5. Set a precedent for renovating historic rowhomes.
6. Engage the municipal approvals process to set 

precedent for future projects in Philadelphia.
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OWNER PROJECT REQUIREMENTS
7. Adhere to building science based construction.
8. Meet Passive House standard by incorporating PH 

principles and achieve Certification.
9. Lead by example and set sustainability goals.
10. Make zero-energy ready design decisions.
11. Meet personal financial goals by achieving 

acceptable pro-forma results.
12. Live in a Passive House!
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Renovate and modernize a traditionally efficient house form.
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Get Rid of the Gas!!
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GET RID OF THE GAS!
(fancy) Delancey Place
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GET RID OF THE GAS!
Rittenhouse Square
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Pine Street façade:
Contributor to the culture of historic Philadelphia.
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Waverly Street elevations: 
Car parkers, dog walkers and trash pickers.
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The Building Science Story



RILEM (AKA Karsten) tube moisture absorption test
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Pine Street Facade - WUFI, Hygrothermal Analysis
Option 1: Add 5.5” Cellulose with smart vapor retarder

Result: Acceptable mold risk (R19)

80%RH
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Pine Street Facade – Moisture Absorption Test
Result: High absorption rate

Brick Moisture Absorption Test – 24 Hours
West Wall
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Waverly Street East Facade - WUFI, Hygrothermal Analysis
Existing Condition

Result: Unacceptable mold risk

80%RH



GREEN BUILDING UNITED
2018 SUSTAINABILITY SYMPOSIUM

Interior (after pointing)     1ST FLOOR  WEST WALL Exterior
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Waverly Street East Facade - WUFI, Hygrothermal Analysis
Option 2: Add interior partition with 4” cellulose with smart vapor retarder

Result: Unacceptable mold risk
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Waverly Street East Facade - WUFI, Hygrothermal Analysis
Option 4: Add drainage plane system EIFS with 4” EPS and 4” Cellulose 

Result: Acceptable mold risk

80%RH
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Pine Street PHPP – Exterior Elevations w/ Wall Types
30 different assemblies for walls, floors and roof
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Pine Street PHPP Verification Sheet
With and without Cork Exterior Insulating System

without Cork EIFS with 3” Cork EIFS
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Be the Snowflake that becomes the Snowball that starts the Avalanche
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Conclusion
1. Renovations take planning
2. Building science is an active 

part of the process
3. Values, Mission and Vision 

are the alpha and omega
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Next Steps
1. Finish the f@#$%&g project
2. Get it rented
3. Get the certification
4. Share lessons learned
5. Install solar panels
6. Start growing carbon!



We are stardust, we are golden …
Joni Mitchell, 1970


