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Gorham Passive House
Gorham, NH 

Construction: 11/22-11/23



The Team

Hans Breaux, Project 
CO+OP, Architect

Architect & CPHC

Katrina Belle, COO, 
Maine Passive House

Builder, CPHC

Mike Browne

Energy Rater

Mike Bratina & Rachel 
Rennard

Motivated & Passionate 
client, Tech extraordinaire



Client objectives: 
● Passive 
● Net zero; net positive
● Sustainable and environmentally friendly
● Built with local resources (people and materials) when possible
● Non reliant on fossil fuels
● Built to withstand changing climate
● Chemical free and high air quality
● Modest and unassuming
● Fit in Gorham NH (size, style, color)
● Smart home/home automation
● Built to leverage new technologies (future proofing)
● Connected to nature
● Sunny and light
● Accommodate aging in place
● Welcoming, comfortable, built to entertain
● Contemporary farmhouse or mountain house
● Pet friendly
● Take advantage of views of Presidential Range (Mt. Madison & Mt. 

Washington)



Site Positioning 
& House Layout





Construction Strategies - Performance

Passive House Principles

● Very good insulation 
● Triple Pane/high 

performance windows 
● ERV
● Air barrier 
● Minimize thermal 

bridging



Construction Strategies - Performance

Wall Construction

● Double stud with 
service chase

● Parallel chord truss 
with raised heel 

● Interior & exterior AB
● Vapor open assembly 

with rainscreen



Construction Details – Wall Assembly



Zhender ERV 350
Logic Windows
475 air sealing products 

PH products used



Construction Strategies – Performance & monitoring

SPAN Panel & DC Lighting

● Low voltage wires 
● Less energy 
● Ability to control & program all lighting
● Smart automation of all building systems



Construction Strategies - Embodied Carbon
Approach:    Cost & Carbon – that which reduces carbon, often reduces cost

1. Supply chain & Location source
Call you Supplier

2. Resource regeneration rate
Not necessarily FSC

3. Carbon sequestration
Recycled? 
Made with renewable energy?



Local products, less processed

● Local green hemlock
● Locally milled siding
● Locally milled flooring
● Recycled cellulose insulation



Glavel
● Recycled foam glass 

insulative aggregate
● Made in an electric kiln 

powered by renewables
● Trucked from Vermont 

to NH (135 mi away)
● R 1.7/compacted inch
● Replaces sub slab 

gravel/fill

Construction Strategies 
Sub slab Embodied Carbon



Glavel - Installation



Glavel: Beam Analysis & Cost comparison

5

22

We came in $265.81 under the 
estimate number we had prepared 
for an all-foam sub slab. This number 
includes labor and materials.

We saved 2.6 metric tons of CO2e by 
switching to Glavel. This number 
doesn’t take into account Vermont’s 
renewably produced product or it’s 
proximity to the site. 



The Rating





HERS Index = Rated Home / Reference Home

● Table 4.2.2(1) Specifications for the Energy Rating Reference and Rated Homes in RESNET 301-2019 … and the 
footnotes!



Ekotrope Fuel Summary Comparison



Annual Consumption in kWh -- Thinner slices

48,563 

4,848 

7,833 

Reference Home, Gorham, 
NH

5,606

804

4,936

Rated Home, Gorham, 
NH



Annual Consumption in kWh – Smaller Pie

48563

4848

7833

Reference Home, Gorham, 
NH

5,606

804

4,936

Rated Home, Gorham, 
NH

Heating DHW L+A





22,387

21,219

4,957

649

4,044

804

2,897 4,936

Rated Home, Gorham, NH

Other Heating delta Infiltration Delta Other heating Infiltration

DHW delta DHW L+A Delta L+A

Air tightness was worth 30 
HERS Index points as 
compared to the reference 
home per RESNET with SLA: 0 
.00036.  
In effect, the Reference home 
for this rating has an infiltration 
of 2040 CFM50, so in this 
Rating, we are seeing a 95% 
savings in infiltration.
The annual savings in 
infiltration for this home are 
more than half of the overall 
difference in heating enrgy use 
between the Reference home 
and the Rated home!



Ekotrope Fuel Summary Comparison
Gorham, NH Location

Amesbury, MA Location 



Annual Consumption in kWh – Reference Homes different locations

48,563 

4,848 

7,833 

Reference Home, Gorham, 
NH

11,767 

3,493 

7,884 

782 

Reference Home, Amesbury, 
MA

Heating DHW L+A Cooling



Annual Consumption in kWh – Rated Home by Location

5,606

804

4,936

Rated Home, Gorham, 
NH

1,655 
527 

4,936 

558 
Rated Home, Amesbury, MA



Coos County? Wx Location?



https://ashrae-meteo.info/v2.0/

1 deg F, HERS 27

-18 deg F, HERS 18

























Integrated Carbon Emmissions

● Operational Carbon Annual Emissions of 3 tonnes per year

● Embodied Carbon Emissions of 18 tonnes

● How to compare the relative impact?

● Integrate tonnes of emissions over time

● Result is tonnes * years over a period of time



Integrated Carbon Emissions – an idea…



EC emission
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EC Impact
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How to communicate about carbon emissions

● What is the global warming impact of 1 tonne of CO2 released into the atmosphere today?


