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Passive House 

Passive House is a performance-based 

building certification that focuses on the 

dramatic reduction of energy use for space 

heating and cooling 

 

Passive House achieves: 

● Dramatic reduction in overall energy use  

● Dramatic reduction in carbon emissions 

● Proven improvement in air quality, 

health, and occupant comfort  

● Greater building durability  

● Resilience to major weather events 

● Lower operating costs 

● Pathway to net-zero 

 



Goal: 

90% reduction in heating 

and cooling loads 

comparted to a typical 

building 



Goal: 

60-70% reduction in 

overall energy use 

comparted to typical 

buildings  

Typical Residential 
Building  

Passive House 



Measured Performance: 

30-45% less carbon 

emissions than MA 

stretch code buildings 

Source: New Ecology 



Air Quality, Health, and Comfort 

Continuous ventilation of filtered air 

 

Increased use of non-toxic materials 

 

Consistent comfortable room temps 

 

Elimination of air drafts 

 

Increased natural lighting  

 

Quieter acoustic conditions 
 



Durability & Resilience 

Shelter in Place 
Maintain consistent indoor temps during extreme weather 

and power outages 

 

Durable & Long Lasting Construction 
Resists mold, rot, pests & water intrusion 

 

Passive Not Active 
Lower reliance on mechanical systems 

 

 



Passive House Examples 

Rocksbury House 

Placetailor Design/Build 

33.2 EUI 

 

Wayland House 

Auburndale Builders 

15.8 EUI 

 



Passive House Examples 

Distillery North 

ICON Architecture 

Commodore Builders 

21.6 EUI 

 

Orchards at Orneco 

REACH CDC 

William Wilson Architects 

Walsh Construction 

22 EUI 

 



Passive House Oragnizations 

Defines the Standard, Sets 
Metrics, and Certifies 

Projects & Professionals 
PHIUS PHI 

Provides  Local Training, 
Education, Outreach , and 

Advocacy  



Passive House Credentials 

PHIUS PHI 

Certified Passive House 
Consultant (CPHC) 

Certified Passive House 
Designer/Consultant 

(CPHD/C) 

PHIUS Certified Builder 
Certified Passive House 

Tradesperson (CPHT) 

PHIUS+ Rater/Verifier 



Passive House Metrics 

PHIUS PHI 

Annual Heating 5.3 kBtu/ft2 
15 kWh/m2 

 (4.8 kbtu/ft2) 

Peak Heating 4.4 Btu/ft2 
10 watts/m2 
(3.2 btu/ft2) 

Annual Cooling 2.9 kBtu/ft2-yr 
15 kWh/m2-yr 
 (4.8 kbtu/ft2) 

Peak Cooling  4.2 Btu/ft2 
10 watts/m2 
(3.2 btu/ft2) 

Source Energy 
3840 kWh/person (Residential) 

34.8 kBtu/ft2 (Commercial) 
60 kWh/m2 (all projects) 



A i r  

Tightness   

S t a n d a r d  

(air changes per hour at 50 

Pascals) 

MA Energy 

Code 

3 
ACH50 

Passive House* 

0.6 
ACH50 

(air changes per hour at 50 Pascals) 

*Passive House International (PHI) 



Elements of Passive House Buildings 

1. Super-Insulated and Airtight Building Envelope 

2. Efficient Windows (and Doors) and Optimized Solar Heat Gain 

3. Efficient and Minimized Mechanical Systems 

 

Richard Pedranti Architect 





a. High-Levels of Thermal Insulation 

b. Continuous Insulation and Air Barrier 

c. Elimination of Thermal Bridges 

d. Airtight Construction 

 

Super-Insulated and Airtight Envelope  



Efficient Windows (and Doors) and 
Optimized Solar Heat Gain 

a. Efficient, low U-value windows 

b. Properly installed and sealed windows and doors 

c. Shading systems and overhangs for solar heat gain control 

d. Optimal building orientation and window placement 

 

 

 



Efficient and Minimized  
Mechanical Systems 

 

a. Heat Pumps, VRF system or similarly efficient systems 

b. Properly engineered and sized system 

c. Balanced heat recovery ventilation 

source: epsalesinc.com 



Heat Pumps 

source: epsalesinc.com 

 



Heat (or Energy) Recovery Ventilators 

 



 



 



 



 



 



 



 



 



 



 



INCREMENTAL COST OF  
PASSIVE HOUSE 

 

Multifamily: Lower Comparative 
Incremental Cost than Single-family 
 

PA has 23 Affordable Multifamily:  
0-2% Cost Comparison 
 

Consultant experience: 
2-5% Incremental Cost 
 

MassCEC Design Challenge: 
3% Incremental Cost Goal 
 

Incentives Available from Mass Save  
 
Alterative Energy Credits 

 



Upcoming Events 

Passive House Multifamily Workshop: Lessons Learned from the 
First Generation of Projects 
Featuring Dan Whitmore,& Monte Paulson 
February 11th | 5:00pm to 8:00pm 

PHIUS Certified Builders Training 
February 12th – 14th 

PHI Certified Designer Training 
February 24th – 28th 



Video Library 

A Builder’s Approach to Residential Passive House 

Innovations in Low-Carbon Materials 

Affordable Design Workshop  

Bringing Passive House Development to Scale  

Cost-Estimating for Passive House Projects 



www.PHMass.org   

 

PassiveHouseMA@gmail.com 

 

Follow on Twitter 

@PassiveHouseMA 

THANK YOU! 


