
AFTON PASSIVE HOUSE
CASE STUDY 



)Î ÁÃÃÏÒÄÁÎÃÅ ×ÉÔÈ ÔÈÅ $ÅÐÁÒÔÍÅÎÔ ÏÆ ,ÁÂÏÒ ÁÎÄ )ÎÄÕÓÔÒÙȭÓ 
statute 326.0981, Subd. 11,

Ȱ4ÈÉÓ ÅÄÕÃÁÔÉÏÎÁÌ ÏÆÆÅÒÉÎÇ ÉÓ ÒÅÃÏÇÎÉÚÅÄ ÂÙ ÔÈÅ -ÉÎÎÅÓÏÔÁ 
Department of Labor and Industry as satisfying 1.5 hours of credit 
toward Building Officials and Residential Contractors code /1 hour 
ÅÎÅÒÇÙ ÃÏÎÔÉÎÕÉÎÇ ÅÄÕÃÁÔÉÏÎ ÒÅÑÕÉÒÅÍÅÎÔÓȢȱ

For additional continuing education approvals, please see your 
credit tracking card. 



Project Team

ɆGeneral Contractor
ɆBluff City Builders ɀJay Roettger

ɆArchitectural Firm
ɆCR-BPS, Inc ɀNancy Schultz, AIA

ɆArchitect of Record
ɆBuilding Foundry ɀSam Bontrager, AIA

ɆClient
ɆAfton Passive House - Barbara & Michael Morehead  

ɆPHIUS Rater
ɆDPIS Builder Services Energy Department ɀEric Boyd



Discussion Points

Designing 
Early with 
Modeling 
Software

01
Brief project 
description ɀ
/×ÎÅÒȭÓ 'ÏÁÌÓ

02
Wicking of 
Moisture 
through 
Concrete

03
Looking at 
some Final 
Numbers

04

15 minutes 25 minutes 25 minutes 5 minutes



ɆDesigning Early with Modeling Software
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Hammer & Hand, 2018

PASSIVE HOUSE - WHAT DOES IT MEAN
Å Superinsulation
Å Airtight Envelope
Å Energy Recovery Ventilation
Å High Performance Windows
Å Manage Solar Gain
Å Manage Thermal Bridging

Å PassivhausInstitute (PHI) 
Germany - 1996

Å Passive House Institute United States
US - 2007

Å 2015 - Single performance metric for
all climate zones was not workable

BENEFITS
Å Cut carbon emissions
Å Reduce energy consumption
Å Provides superb comfort
Å Great indoor air quality



PHIUS + 2015
Passive Building Standards

PHIUS + 2018
Passive Building Standards



Zone 7

Zone 6



Afton

Project Location



10 acres



10 acres

Barn w/ solar panels

House location



east elevation

north elevation

south elevation

southwest view



Basement and Main Level Footprint



Upper Level Footprint







Free Basic Versions



east elevation

north elevation

south elevation

southwest view







CLIMATE DATA MAP

WUFI Targets for Climate Zone 6:

Annual Heating Demand: 6.9 kBtu/ft2yr

Annual Cooling Demand: 3.1 kBtu/ft2yr

Peak Heating Load: 5.6 Btu/hr ft2

Peak Cooling Load: 4.3 Btu/hr ft2

Primary Energy: 6200 kWh/Person yr

Air Tightness ACH50: 0.81 1/hr











BASEMENT SLAB



BASEMENT SLAB



ɆBrief Project Description- Owners Goals
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Á*Energy Efficient Home

Á*Healthy Comfortable Indoor Environment

Á*Safe Home

Á*Durable Low Maintenance Structure

Á*Aesthetically Pleasing ɀFarm House Style



ICF Home on Mexico Beach 
Florida That Survived 
Hurricane Michael in 2018

ICF House That Survived 

Hurricane Sandy



Basement-Plumbing & Backfill





Basement Radon Abatement System



Basement 12ò Geofoam

Under 

Cement 

Slab



Rebar for Basement Slab



3/4òPlywood Roof Sheeting5/8" Plywood Wall Sheeting



Roof Trusses
August 9, 2016

Energy Heel



Insulating Geofoam



Foam Insulation West Wall Second Floor



2nd Floor-ICF on 3 Sides & Double Stud Wall on the 4th



Three Season Porch Challenge



Insulating Both House Attics with 42òAtticat Fiberglas Insulation



Basement Insulation, Soundproofing & Backers
QuietRock Sheet Rock & Roxul Insulation



Henry Blue Skin
House Wrap and Window Treatment
ñThe Smurf Houseò



Triple Pane Fibertec Window U-Factors: 0.19 & 0.15



Window Sills:
Formica product similar to Corian to avoid moisture problems



Passive House Doors 
by Doors of Distinction



Inside House: 
2 X 4ôs applied flat on main floor outside walls
In the basement they were applied on their side.

Less room on the 

main floor to run 

electrical & plumbing 

on outside walls. We 

used a hot knife to 

cut the ICF foam, 

installed the electrical 

& plumbing then 

foamed over it.



Zehnder Air Exchange System

Chiltrix Heating & Air Conditioning System



1-9-18 New Chiltrix Fittings
Charging the Chiltrix Units for Heating/Cooling the House



Zehnder Vents 

to be placed 

within the 

Passive House 

Envelope and 

not in the ceiling



December 12, 2016



March 28, 2017



October 20, 2017



November 25, 2017



VOC considerations when 

selecting paints & stains



Dining Room to Living Room
VOC Considerations for flooring



Kitchen- VOC Considerations & Range Venting



Lower Level- VOC Considerations for Tile & Carpet



2nd Floor



Clothes Dryer Challenges



Indoor Dryer Vent Pollution

"there are hazardous chemicals coming out of dryer vents."

Environmental Health Perspectives: Dryer Vents: An overlooked Source of Pollution

Anne Steinemann, Published online Nov. 1, 2011.

Six loads of new pre-rinsed organic cotton towels were washed and dried in residential laundries using 
no laundry products, then only detergent, then detergent and dryer sheets.

Results:29 unique VOCs identified in dryer vent emissions

EPA classifies 7 of the VOCs found in dryer vent emissions as hazardous air pollutants

2 samples found acetaldehyde and benzene, known human carcinogens.



August 11, 2018





ɆWicking of Moisture through Concrete
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WINDOW  BUCKS




















