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Secrets of a Comfortable Home

It’s not really a secret!
- Warm
- Dry
- Full stomach




Secrets of a Comfortable Home

-Temperature — How do we keep homes at a comfortable temperature?
- Big furnace or
- Well insulated air tight structure
- How tight is too tight?
-Humidity and Air Quality
- Sources of household humidity
- Mold, health problems
- Indoor pollutants
- Full stomach — Not covered here




But How Do We Get There?
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REDUCING THERMAL

THE THERMAL BARRIER



MANAGING VAPOR
DIFFUSION
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THE VAPOR BARRIER



CLEARLY DEFINED &

CAREFULLY EXECUTED

THE FOUR BARRIERS |



FOCUS ON THE

JUNCTIONS

HIGH PERFORMACE ENCLOSURE



DRAW THE PATH OR EACH BARRIER



It is Hard in Existing Buildings

Especially after additions or major renovations




FINDING PROBLEM AREAS IN
EXISTING HOUSES












New Construction




Renovation




ICE DAMS
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The Tale of Two Neighbors




The Tale of Two Neighbors




It is Hard in Existing Buildings

Especially after additions or major renovations

Air Sealing Trouble Spots

1 | Alr Barriar and Thermal
Barrler Allgnment

2 ) Altic Alr Sealing

3 ) Altic Knoeewalls

4 | Shaft for Piping or Ducts

65 | Dropped Celling/Sofmk

‘_ Stalrcase Framing at Exterior Wall
T Porch Roof

8 | Fuwe or Chimney Shaft

8 Attlc Access

10} Recessed Lighting
11} Ducts
12 Whole-House Fan

13} Extorlor Wall Penatrations

1) Flreplace Wall

16! Garage/Living Space Walls

16 Cantilevered Floor

17) Rim Jolsts, SHi Plate, Foundation, Floor
] Windows & Doors

19, Common Walls Between
Attached Dwelling Units




Find The Problem




Fix The Problem

Common Problem Area




Fix The Problem

Common Problem Area




Fix the Problem







Fix the Problem




Types Of Insulation

* Fiberglass
— Batt

— Blown
e Mineral Wool
* Foam

— Closed cell
— Open cell

e Celulose



Rodents
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Outgassing — Blowing Agent




Hydroscopic




How Tight Is To Tight?



How Tight?




How Tight?

7.0 IECC 2009
3.0 IECC 2012
0.6 Passivhaus

3.9 2002 study of 24 new homes in Wisconsin

2.6 Walt’s house



Ventilate Right

FRESH AIR
FROM OUTSIDE

EXHAUST AIR
FROM INSIDE

* FRESH AIR
TO INSIDE



Duct Systems




Duct Systems

AN

Fressure

Return Side Leakage

Mare supply air than return air



Duct Systems

COMMON DUCT PROBLEMS

2 Loaky duct connection (3 Fablan duct

insulntion
13 Supply lasks
= Furniture biocking
refgistar (5 Kinks in ductwork
restricting nirflow

' Retum lesks

T Loaks o fumacs &
iftor slot and dict tape




Hydronic Heating Systems




Forced Air Systems




Ductless Heat Pumps

« a COP of about 3.2 to 3.7 at 30°F;

« a COP of about 1.8 to 2.8 at 5°F;

« a COP of about 1.4 at -10°F;

« a COP of "a little above 1.0" at -15°F.



Water Heating




Energy Improvements that Pay for
Themselves



Minneapolis Energy Pyramid

Replacement

Heat Pumps Furnaces
Air Conditioning

Drain Water Heat Recovery
SmartPak  Solar Thermal

Attic Walls Foundation

Dishwasher Clothes Washer
Refrigerator Dehumidifier

Attic Walls Foundation Caulking
Weather Stripping Seal Attic Bypasses

CFlLs Fixtures LED

Energy Choices Temperature Settings Turning Things Off
TVs Computers Appliances Game Systems

In-Home Energy Audit Home Energy Yardstick
New Construction Design




The End
Thanks For Coming!



