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Objectives 

!   How do we Talk About What We Build or Live In 

!   Where is NZE Compared to what we Build Today 

!   Intro into Passive House as a Metric and Model 

!   Retro-fitting Existing Structures 

!   Wall Assemblies and Details for New Construction 

!   Air Tightness and Ventilation 

!   Heating and Over Heating  



Happy Homes? 
What is this all about? 



How do we 
describe: 

!   Energy Star 5star+, 6star 

!   Super Insulated Home 

!   DEC Building America 

!   Passive House 

!   IEEC 2009 

!   A Builder’s Reputation 

!   Net Zero Energy  

!   Living Building Challenge 

!   Natural Building 

!   Passive Solar Home 

~ Durable – 20,50,100,200 years 

~ Energy Efficient, metric? 

~ Site Appropriate and Orientation 

~ Moisture Management 

~ No Pollution, Healthy Indoor Air 

~ Highly Comfortable 

~ Environmental Impact 

~ Repairable 

~ Affordable, over how long? 



It’s not just About Energy 
Efficiency! 

We need to look at the human, environmental, aesthetic, durability, 
pollution, etc. issues as well as the monetary paybacks to describe 

what we want to live in. 



What Are We Building? 



Think and Listen. 
What are words or descriptors we can use to encapsulate all of  these 

characteristics of  a home, besides HappyJ! 



Path to NZE 
What Are our options? 

We have a couple: 
1 – Add a crap ton of  Renewables to existing stock 

2 – Build or Retro-fit our building shells to fit small Renewable 
systems 

3 – Move to Iceland and build what ever you want 
 



My 6star home NZE 



Orders of  Magnitude 



Passive House as a Metric 





This is the basis of  PH 



PH Criteria 



Guidelines for PH 



Thermal Bridge Free Building 











Modeling 



Retro-Fits 
The elephant in the room for energy savings 
My Experience, and where I see potential. 



Our Retro-Fit 



83.3 % reduction in heat load 
AkWarm Heating Energy Flows Report

Client: Saskia Esslinger
Home at: 3842 Williams St.

Anchorage, AK  99508

Energy Flows below are in Btu/hour

Gross Gross Useable Gross Useable Natural
Month Hours Loss Internal Internal Solar Solar Infil cfm

Jan 744 38,402 7,350 7,350 803 794 162
Feb 678 34,803 7,175 7,175 1,923 1,916 159
Mar 744 30,431 6,937 6,937 3,761 3,673 151
Apr 720 21,935 6,699 6,699 4,171 3,942 138
May 744 14,446 6,524 6,524 3,879 3,399 131
Jun 720 9,121 6,460 6,052 4,119 2,517 118
Jul 744 6,660 6,524 5,282 3,844 1,375 102
Aug 744 7,804 6,699 5,809 3,263 1,766 102
Sep 720 12,870 6,937 6,892 2,645 2,359 114
Oct 744 22,398 7,175 7,175 1,863 1,854 136
Nov 720 31,795 7,350 7,350 1,069 1,060 151
Dec 744 37,731 7,413 7,413 491 485 160

Annual Energy Flows

Gross Loss:  195.6 MMBtu

Gross Internal:  60.8 MMBtu
Useable Internal:  58.9 MMBtu
Internal Utilization:  0.969

Gross Solar:  23.3 MMBtu
Useable Solar:  18.3 MMBtu
Solar Utilization:  0.788

Net Heat Load:  118.3 MMBtu

Design Heat Load

Main Home: 57,336 Btu/hour
Garage: 0 Btu/hour
Total: 57,336 Btu/hour

The above value is the required amount of heat to be supplied by the furnace/boiler.
If the space heating system also heats domestic hot water, you need to add an
allowance for this, typically 1,500 Btu/hour per person.  If you need to determine the
required Input Rating of the heating system, you must increase the output figure above to
account for the inefficiency of the furnace/boiler and add a sizing safety margin.

AkWarmCalc ver. 2.3.1.0, Energy Library ver. 9/24/2013

AkWarm Heating Energy Flows Report

Client: Saskia Esslinger
Home at: 3842 Williams St.

Anchorage, AK  99508

Energy Flows below are in Btu/hour

Gross Gross Useable Gross Useable Natural
Month Hours Loss Internal Internal Solar Solar Infil cfm

Jan 744 13,617 5,639 5,639 715 712 83
Feb 678 12,294 5,464 5,464 1,700 1,676 81
Mar 744 10,676 5,226 5,224 3,304 2,765 78
Apr 720 7,756 4,987 4,804 3,638 2,330 71
May 744 5,195 4,813 4,017 3,361 1,178 67
Jun 720 3,377 4,749 3,019 3,557 358 61
Jul 744 2,559 4,813 2,416 3,324 143 52
Aug 744 2,985 4,987 2,766 2,838 219 52
Sep 720 4,775 5,226 3,959 2,322 789 58
Oct 744 7,955 5,464 5,168 1,644 1,514 70
Nov 720 11,165 5,639 5,630 949 948 77
Dec 744 13,359 5,702 5,702 438 435 82

Annual Energy Flows

Gross Loss:  69.7 MMBtu

Gross Internal:  45.8 MMBtu
Useable Internal:  39.3 MMBtu
Internal Utilization:  0.857

Gross Solar:  20.3 MMBtu
Useable Solar:  9.5 MMBtu
Solar Utilization:  0.468

Net Heat Load:  21.0 MMBtu

Design Heat Load

Main Home: 21,062 Btu/hour
Garage: 0 Btu/hour
Total: 21,062 Btu/hour

The above value is the required amount of heat to be supplied by the furnace/boiler.
If the space heating system also heats domestic hot water, you need to add an
allowance for this, typically 1,500 Btu/hour per person.  If you need to determine the
required Input Rating of the heating system, you must increase the output figure above to
account for the inefficiency of the furnace/boiler and add a sizing safety margin.

AkWarmCalc ver. 2.3.1.0, Energy Library ver. 9/24/2013



Air Tight Layer 



Reduce North Window Area 



Buck Windows, add Foam 



Create Rain Screan 



Insulate Foundation and Slab 



Abundant! 



Chain Saw Example 



Although a 
wonderful retro-
fit, we would 
have done things 
a bit differently 
now. 

!   Air boundary in Attic and 
Roof  Heel 

!   Window Detailing 

!   EPS insulation 

! Bituthane air tight layer 

!   Window Area 

!   Door Quality and 
Placement 

!   Eves and Attic Ventilation 

!   Ventilation Ducts, and 
how heat is Expelled from 
House 



What Went 
Right! 

!   Dramatic Energy Savings 

!   Noise Reduction 

!   Total Comfort 

!   Aesthetics 

!   Neighborhood 
Improvements 

!   Durability Increased 

!   Moisture Management 

!   Pollution Management 



Retro-Fit Strategy 
In the future, I would use an open 
diffusion wall retro-fit with blown 
cellulose. 

This allows moisture to come, go, 
or be absorbed as needed.  

It also has a much lower embodied 
energy, and supports local 
manufacturing.    



This Could be Difficult 



New Construction 
Some possible Details 



Double Stud Wall 











SIPS 



Foundation Detail 



Floor Detail 



Roof  Detail 



Window Detail 





Air Sealing 



Products for Airsealing 



ACH < .6 @ 50Pa 





Passive House Approved 



Pre-heating Fresh Air 



Undercuts and Bypasses  



Coanda Effect and Efficient 
Duct Layout 



Educate and Maintain 









Order of  Mechanical Design 





Heating through Ventilation 



Electric Heat inline with HRV 



Point Source Heat 



Sweet Spot 



DHW will likely be the 
largest energy draw in a 

PH 



DHW considerations 



Boilers as DHW Heaters 



Solar Hot Water 



Solar with E- back up 



Review 

!   Thermal Shell >R-60 

!   Thermal Bridge Free 

!   Window placement and 
Detailing 

!   <.6ACH @ 50Pa 

!   HRV/ERV well designed 

!   No Open Combustion in 
Home 

!   Stable Surface 
Temperatures 

!   ACAT membership 

Goal is towards NZE, to increase 
healthy living spaces, comfort, 
durability, reduce energy use, 
minimize costs, reduce 
environmental impact, and to enjoy. 


