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Building(Science(101

The(3(keys(to(good(buildings:

1. A(building(is(a(system.
2. The(design(must(fit(the(climate.
3. Uncontrolled(flows(of(heat,(air,(&(moisture(

cause(problems.



1.#A#Building#Is#a#System



Building(Enclosure

• Air(Barrier
• Insulation

Boundary(between(conditioned(
&(unconditioned(spaces(with(
two(key(components:

Air$barrier$should$be$touching$
insulation$(in$most$cases)$and$
continuous.



2.#Design#for#Your#Climate



Heat,&Air,&&&Moisture take%the%
path%of%least%resistance:
•Hot%! Cold
•High%! Low%Pressure
•Wet%! Dry

3.%Going%with%the%Flow

2nd Law&of&Thermodynamics



�In#this#house,#we#obey#the#
laws#of#thermodynamics!�

~"Homer"Simpson



Going&with&the&Flow

Controlling

Heat
Air
Moisture

Results-in

Health
Comfort
Durability
Efficiency
And8more





Everyone(
wears(
blinders.







Insulation



Flat…



Or#Lumpy?



The$Lumpy$Problem

• 50%$at$R550
• 50%$at$R510
• Averages$to$R530?





50%$at$R(10$
+$50%$at$R(50$averages$to…

R"17





All#3#Modes#in#Play

• Conduction
• Convection
• Radiation





Series&Heat&Flow



Parallel&Heat&Flow



Series&&&Parallel&Heat&Flow





RESNET&Insulation&Installation&Grading



2015%IECC
R*Value%Table



2015%IECC
U*Factor%Table

U*0.035%=%R*28.6
U*0.030%=%R*33.3
U*0.026%=%R*38.5





Moisture



The$Physics$of$Water



2nd Law'of'Thermodynamics'
for'Moisture

Water'moves'from'wet'to'dry'areas.



Law$of$Gravity$for$Moisture

Water$moves$downward.



Wind%Driven*Rain

Water*will*get*
behind*the*
cladding.

Felt*at*siding*
joints



The$Drainage$Plane

Housewrap



The$Drainage$Plane

Foamboard

Seams&must&be&taped



The$Drainage$Plane

Taped$Sheathing



The$Drainage$Plane

Liquid1applied



The$Drainage$Plane

Peel-and-Stick



The$Drainage$Plane

Felt



“The%three%biggest%problems%in%
buildings%are%water,%water,%and%
water.”

~%Gus%Handegord



Fundamental*Rule*of*
Material*Wetness

Cold materials tend to be 
wet and warm materials 
tend to be dry.

from Water in Buildings by Bill Rose



Condensing)Surface



Condensing)Surface



Fat$Walls







Open%Cell(SPF(in(Attics











Lessons

• Spray+minimum+thickness,+not+average
• Don’t+miss+ANY+areas!
• Cover+those+rafters/top+chords
• Keep+water+out
• Use+vapor+retarder+in+fat+walls+in+cold+climates
• Keep+attic+humidity+low+with+OCESPF
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