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Getting Started - Resources

 www.greenbuildingadvisor.com
Green Basics
Embedded glossary
Search

 “How Your House Works” - Charlie Wing
 “How Buildings Work” – Edward Allen
 “Residential Energy” – John Krigger & 

Chris Dorsi

http://www.greenbuildingadvisor.com






Your house is a lot like your car…
…except for how it is built.



Practicing this stuff at home….



Changing the way your home works 



What should your home do for you?

 Shelter
 Comfort/health
 Safety
 Value
 Thrifty
 Beauty 



What do buildings do for us?



Keep stuff out…

 Weather
 Pests
 Bad people



Keep stuff in…

 Heat or “coolth”
 Pets
 Good people



Let stuff in…

 Sunlight
 Fresh air
 Clean water
 Power (electricity)



Let stuff out…

 Stale air
 Excess moisture
 Combustion by-

products
 Waste water



What doesn’t your home do for you?



Why not just a home inspection?



Why not just a home inspection?





Building Performance Institute



Definition: Building Science

 “Building science” refers to the discipline 
of developing effective design and 
construction solutions for the management 
of the physical forces that affect a 
building’s performance (and its 
occupants), including the movement of air, 
water, and heat within and through the 
building enclosure. 



Basic Building Science:
“Hygrothermics”

HEATWATER



Hygrothermic principles

 Most building materials don’t perform as 
well when they are wet

 Colder building materials don’t dry out as 
much/as well

 Insulation can make building materials 
colder and wetter, longer

 If you manage energy better, you must 
manage water better



Building-Wright 
building assessment form



Water moves over/on/through 
buildings in 4 ways
 Bulk water (mostly down)



Assessment: 
Site water management
 Soil(s)
 Slope(s)
 Drainage pathways
 Depth to groundwater table

Holes dug?
Neighbors: holes dug?

 Hardscapes (driveway, walkways)
 Puddles 



Assessment: 
Building(s) water management
 Roof loads

Gutters and downspouts
Variegated landing zone
Roof complexity(ies)

 Finished grade slope building perimeter
 Distance: finished grade to wood
 Foundation perimeter drains (sump or 

drain-to-daylight





Assessment: 
Building(s) water management
 Building perimeter vegetation (irrigation)
 Window/entryway sheltering
 Window plane of installation
 Sills 
 Decks 
 Miscellaneous penetrations
 Bay/bow windows
 Cantilevers 



Attached Decks

Deck Spacers
Maine Deck 
Bracket



Water moves over/on/through 
buildings in 4 ways
 Bulk water (mostly down)
 Wicking (mostly up)



Your foundation(s)

 Bulk water leaks into your home
 Wicking from soil (efflorescence and rising 

damp) - bare dirt and evaporation
 Wicking through porous building materials

Slabs and evaporation
Sill beams/mud sills/rim joists





Water moves over/on/through 
buildings in 4 ways
 Bulk water (mostly down)
 Wicking (mostly up)
 Leaking air (all over the place by 

pathways – a “point” effect)
When air moves, it is always carrying 
moisture with it…



What drives air leakage
(a hole, another hole, driving force)?
 Stack Effect

 Wind

 Fans
Forced air space conditioning systems
Ventilation systems
Exhaust fans



Air leakage driving forces

Stack effect

Wind

Fans (exhaust)



Water moves over/on/through 
buildings in 4 ways
 Bulk water (mostly down)
 Wicking (mostly up)
 Leaking air (all over the place by 

pathways)
 Vapor (space to space by pressure – a 

“field” effect)



Special  vapor situations



Special situations: humidifiers

Scroll wheel

Steam



Sources - Household Moisture 
Source Quantity (pints)

Showering ???

Clothes drying 4 - 6/load

Cooking (dinner) 1.2 (+1.5 gas)

5 house plants 1/day

1 cord “green” wood 600 - 800/season

4 people .5/hour

Building materials ???

Ground moisture 0 - 100/day

Source: Minnesota Extension Service (also, see GBA blog…)



Sources - Household Moisture 
Source Quantity (pints)

Showering .5 (5 - min shower)

Clothes drying 4 - 6/load

Cooking (dinner) 1.2 (+1.5 gas)

5 house plants 1/day

1 cord “green” wood 600 - 800/season

4 people .5/hour

Building materials 6 - 17/day

Ground moisture 0 - 100/day

Source: Minnesota Extension Service (also, see GBA blog…)



How does heat get around?

 Radiation – speed of 
light; surface 
temperature & area

 Conduction – “fast” 
through solids

 Convection – “slow” 
through fluids



Windows: 
most complex heat transfer



Thermal Comfort –
Operative Temperature

Operative temperature ≈
50% air temperature + 50% mean radiant temperature



Prioritizing moisture movement

 #1 – bulk water
 #2 – capillary water
 #3 – air-transported moisture
 #4 – diffusive moisture movement



Prioritizing heat transfer

 #1 – convection (air sealing)
 #2 – conduction (insulation)
 #3 – radiation (coatings in windows)



Prioritizing your actions

 #1 – Bulk water management
 #2 – Air sealing
 #3 – drying potential of building 

assemblies
 #4 - Insulation



Prioritizing air sealing

 #1 – Top (attic)
 #2 – Bottom (rim joist/sill beam)
 #3 – Shafts (basement to attic)
 #4 – Walls/windows 



Mold/Rot Basics
 Temperature/Food/Water/Air
 Molds (spores) are everywhere, all the time…
 They like the same temperatures we do…
 They like many of the materials out of which 

we like to build…
 Mold generally shows up at 19% MC or 

higher
 Rot requires 25- 28% MC
 The easiest/most effective approach to 

control mold/rot is, generally, managing 
moisture. 



Puzzle 1 (Zone 6) –
Insurance co. mitigated kitchen 
mold keeps coming back…



View as you drive up…



Pieces – addition with full 
basement



Crawlspace inspection…



“Incorrectly-installed” 
floor insulation…



Key Takeaways/Lessons 
Learned
 Do the “edges” first…
 Existing info
 “Walk” the exterior (bulk water)
 Foundation (bulk & capillary)
 Follow the water…



Puzzle 1 - New Construction 
Takeaway

 “Confused” areas of buildings are a REAL 
problem

 Make sure that attics & crawlspaces are either 
completely in or completely outside your control 
layers: water, air, & thermal



Puzzle 2 (Zone 5b) – mold in 
attic



Mold in the Attic



North side



Classic “Saltbox”



Original diagnosis: inadequate 
attic ventilation



In the knee wall



Patterns in the Attic Mold?



Pieces

 Mold in attic
 Home inspector: 

inadequate attic venting
 HI “solution:” add 

mechanical attic exhaust



North side



Knee wall attic doors



Key Takeaways/
Lessons Learned

 Patterns of 
moisture 
expression are key

 Back-up “arm-chair” 
building science 
with on-site full 
confirmation

 Follow the water…



Puzzle 3 (Zone 5b) – DER with 
damp basement



DER of 1st & 2nd floor office space 
but concerns with damp basement



Pieces

 Interior gut of wood-frame building to 
significantly improve energy efficiency

 Engineer on project encouraged 
hygrothermal building assessment

 Significant moisture issue(s) in basement











Moisture data from basement
 Thermastor Santa Fe DEH set on 70%
 Hygrometer readings: 69F, 70% RH
 1st floor framing in direct contact with brick 

foundation; MC readings, generally: 12 –
13%

 2 spots with 19% MC



Equilibrium moisture content (EMC)



Bulk water manage 2 “spots”





Re-building the wood siding 
water table with rigid insulation

Detail from Copper Development Association Inc.



Key Takeaways/Lessons 
Learned
 Correlate wood moisture content with RH, 

if you can
 Maintain or improve moisture-energy 

balance
 Warm suspect elements when you can



Whew…



Puzzle fatigue…



Summary: Assessment b4 Action;
manage E and M w/ = intensity
 Moisture first

Bulk water/capillary water
Air-transported moisture (double bennie here 

with managing heat as well)
Attic air sealing first; rim joist/sill next

Maintain/improve drying potential of 
assemblies

 IAQ next or along the way
Combustion safety
Radon

 Thermal last



Prep for Thursday May 30…

 Your burning questions…
 Your projects
 Using/addressing the Building Assessment 

form
 Using GBA

Building Science videos
Green Homes remodeling projects

http://seon.info/WMGC_HOHW_B-W1


