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Client:  ACTION-Housing, Inc.; Pittsburgh, Pennsylvania




Tax Credit Financing:  Pennsylvania Housing Finance Authority; Harrisburg, 
Pennsylvania




Architect:  FortyEighty Architecture; Pittsburgh, Pennsylvania.




Certified Passive House Consultant:  Kaplan Thompson Architects; Portland, Maine




Mechanical, Electrical & Plumbing Engineer:  Iams Consulting; Pittsburgh, Pennsylvania




Structural Engineer:  Keystone Structural Solutions; Pittsburgh, Pennsylvania




Civil Engineer & Landscape Architect:  Langan Engineering & Environmental Services




Sustainable Design Consultant:  Center for Building Performance and Diagnostics at 
Carnegie Mellon University; Pittsburgh, Pennsylvania.




PHIUS+ and HERS Rater:  Building Performance Architecture; Pittsburgh, Pennsylvania




Constructor:  Mosites Construction; Pittsburgh, Pennsylvania

   


Project Team:


Uptown Lofts on Fifth, Pittsburgh, Pennsylvania
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The project’s tax credit application was selected for an Innovation in Design award 
from the Pennsylvania Housing Finance Agency in special recognition of its:




 • Excellence in Design




 • Implementation of current and future energy efficient 

    technologies




 • Leveraging community and capital resources

 


PHFA Innovation in Design Award:
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Applicable Building Codes:




 • Pennsylvania - 2009 ICC Building Codes






 • 2012 IECC (R-values - Owner requested, DOE Challenge Home requirement)



PHFA Energy Conservation/Green Building Criteria:




 • U-values of building enclosure must exceed 2009 IECC by 10%




 • Meet Energy Star® Certified Homes (version 3.0)



Additional North Building Criteria:




 • Passive House Certification (PHIUS+) and the companions programs:




 • EPA Indoor AirPLUS




 • DOE Challenge Home program




Design Criteria:
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Typical One-Bedroom Apartment Unit
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North Building - Residential Floor
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North Building - Ground Floor
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South Elevation
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West Elevation


North Elevation
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Air Barrier
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Thermally Broken Rainscreen Cladding Support
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Fiber Cement & Masonry Rainscreen – Typical Exterior Wall
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PHPP Model – TFA Calculations
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PHPP Model – Wall Assembly Types/Area Calculations
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Alpen 525 Series



-  Fiberglass frames with 1-3/8” triple-

pane glazing.  High-SHGC low-E 
coated clear glass with interior 
suspended film, and argon gas.


-  PHIUS Certified (Feb. 2015)




Windows & Glazing
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Exterior Doors
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Thermal & Air Barrier Continuity Drawings 
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Thermal & Air Barrier Continuity Details
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Fiber Cement Rainscreen – Parapet Wall
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Window Details
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Wall Construction Transition at Grade
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Thermal Isolation of Exterior Structure
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Continued Development of PHPP Model:




• Building Enclosure Design Finalized




• CPHC continued to generate & update data related to Primary Energy & Internal 
Gains (Shading Analysis, Lighting & Plug Load calculations, Internal Heat Gains 
from equipment)



PHIUS+ Precertification:




• Design finalized in PHPP model, however mechanical submittal data still needed 
before Precertification could be given





• Precertification received 6-months into construction




• Most other product data submittals received by this time and incorporated into the 
PHPP model





• Roof Insulation construction change also incorporated






 

 








PHPP Model - Precertification:
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Roof Insulation:




• NFPA-13 compliance required filling the concealed roof truss space with non-
combustible insulation.





• Original Design – 8” polyisocyanurate insulation (R-50) outboard of roof sheathing + 
10-1/2” fiberglass batt insulation between trusses (R-30)





• Revised Design – 4” polyisocyanurate insulation (R-25) outboard of roof sheathing + 
truss space filled with blown-in fiberglass insulation (R48 average)





• Air- and vapor-control insulation (polyisocyanurate) close to < 35% of total 
assembly, PHIUS required a WUFI modeling to confirm that the mold/moisture risk 
to the assembly was acceptable low
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Additional Critical Details
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014000  Quality Requirements




• PHIUS+ and Energy Star requirements & checklists




• Outline of anticipated tests & inspections




• Exterior Wall Mockup



072700  Building Enclosure Air Sealing:




• Air Sealing Representative




• Air Sealing Plan




• Preconstruction Meeting




• Air tightness pre-testing of assemblies




• Delineates specific areas required to be air sealing




• Penetrations between areas being tested for air leakage and adjoining interior 
spaces – refers to 078413 Penetration Firestopping & 079200 Joint Sealant.





• Additional requirements for Residential Unit Compartmentalization?




• Additional requirements for sealing of perimeters and penetrations in interior vapor 
barriers?




079200  Joint Sealants:




• Air sealing products






Specified Construction Requirements:




North American Passive House Conference - 2015


Designing and Constructing Multi-Unit Housing as a 

Comparison for Envelope Performance and Energy Savings 


Exterior Wall Mockup
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HERS Design Report


HERS 
Index = 69
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Rater:




• Summary of PHIUS+ and all partner certification requirements, testing & inspections




• Schedule of Inspections & Testing relative to construction sequence 



Architect:




• PHIUS+ Thermal & Air Barrier Continuity Drawings 




• Areas requiring special air sealing, verification required in air barrier shop drawings






Constructor:




• Air Sealing Representative & Air Sealing Plan




• Schedule of Inspections incorporated in the critical path project schedule

 

Subcontractors:




• Only those involved with the exterior enclosure attended; Mechanical, Plumbing & 
Electrical Contractors should be included 


 








Preconstruction Meeting :




North American Passive House Conference - 2015


Designing and Constructing a High-Performance Building 
Envelope for Multi-Unit Affordable Housing


Preconstruction Meeting
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Insulation Verification
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Insulation Verification
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Preliminary Blower Door Test
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Preliminary Blower Door Test
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Air Sealing at Interior Framing
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Blower Door Testing
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Blower Door Testing
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Building Enclosure Construction Sequencing
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Building Enclosure Construction Sequencing
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The Home Stretch - Can It All Happen At Once?




1.  Full building blower door test (retakes)

2.  Occupancy Permit inspections

3.  Energy code compliance verification

4.  Punch List inspections and repairs

5.  HVAC Contractor testing & balancing

6.  Other Rater inspections, tests & checklists completion (including blower door test 

in units)

7.  Contractor checklists (responses to Raters earlier Inspection comments, including 

photographic records)

8.  HVAC contractor’s (and HVAC engineer’s) checklist completion

9.  Contractor’s Declaration (verification & documentation of as-built details)


Project Closeout:
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Residential Unit Blower Door Testing
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Hunting for Air Leakage
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Hunting for Air Leakage




North American Passive House Conference - 2015


Designing and Constructing a High-Performance Building 
Envelope for Multi-Unit Affordable Housing


Updating the PHPP Model:




• From the Rater’s test results, all checklists, and the Contractor’s Declaration, PHIUS 
updated the PHPP model and confirmed Certification.





• For the Uptown Lofts this was limited to the Air Tightness and ERV unit power 
measurements.





• The Contractor’s Declaration, requires the Contractor to certify that the as built 
building matches the PHPP model and all details submitted to PHIUS.  The Rater 
was not required to confirm the accuracy of all data in the PHPP model, as all the 
Rater inspections and tests are intended to provide this same confirmation.






Updating the REM/Rate Models:




• The Rater updated their REM/Rate model(s) with their test data.




• Greater air and duct leakage raised the unit HERS index to 70.  After extensive 
optimization of the model data, the final unit HERS index is 60.














 

 








Project Close-Out
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Final HERS Design Report


HERS 
Index = 60
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As-Built PHPP Model




North American Passive House Conference - 2015


Designing and Constructing a High-Performance Building 
Envelope for Multi-Unit Affordable Housing




Thank you for attending!









www.fortyeighty.com




www.buildingperformarch.com






