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Building Science

Adventures |In Building Science



What is a Building?
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A Building is an Environmental Separator
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Water Vapor Permeance, US perms
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Sheathing

Penetrating
Water
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Sheathing

Penetrating
Water
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Arrhenius Equation
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For Every 10 Degree K Rise
Reaction Rate Doubles
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Damage Functions
Water

Heat

Ultra-violet Radiation
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2nd Law of Thermodynamics
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Heat Flow Is From Warm To Cold
Moisture Flow Is From Warm To Cold
Moisture Flow Is From More To Less

Air Flow Is From A Higher Pressure to a
Lower Pressure

Gravity Acts Down
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Moisture Flow Is From Warm To Cold
Moisture Flow Is From More To Less
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Moisture Flow Is From Warm To Cold
Moisture Flow Is From More To Less

Thermal Gradient — Thermal Diffusion
Concentration Gradient — Molecular Diffusion
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Moisture Flow Is From Warm To Cold
Moisture Flow Is From More To Less

Thermal Gradient — Thermal Diffusion
Concentration Gradient — Molecular Diffusion

Vapor Diffusion
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Thermodynamic Potential
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Subarctic/Arctic
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Map of DOE's Propused Climate Zones

Molst (A) -
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Water Control Layer
Air Control Layer
Vapor Control Layer
Thermal Control Layer
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Cladding >

Control layers >

Structure - >
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Upturned leg

—— Base sloped
to exterior

V4 Drip edge
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Air outlet

Brick veneer
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Ventilation space

Building paper (concealed
barrier)

Exterior

Engineered wood
sheathing (0SB)
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Stucco rendering #—— Vertical wood furring

Masonry wythe

 Plaster and lath

Interior
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Energy

Sensible Heat ~ 14.2 Jig/K | / Vapor

...............................................................................................

Latent Heat 2250 J/g

Sensible Heat 7142 JigK Liquid

Latent Heat 333 J/g

| |
0 273 373

2.1 JIg/K Solid

7

Temperature (K)

Simple linearized energy-temperature relation for water

From Straube & Burnett, 2005
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Figure 8-7. Outside vapour pressure, saturated vapour pressure
and inside vapour pressure for Winnipeg.
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Ratio of Rigid
Board
Insulation or
e e
Tone [\mpermestie nsulation Insulation  R-Value to
Insulation —_—
Insulation R
Value
R25 R13 R15S 15%
4«
R-3.75 R-20 R-2375 15%
RS RA3 RIS 0%
5
R75 R-20 R275 30%
RS R13 R-205 L
6
R1125 R-20 R-31.25 )
R0 RA3 R23 asw
7
RS R-20 R3S asw
RS R13 R23 So%
8
R20 R20 R40 S0

*Adapted froe Tatle R 702.1 2015 intermational Residential Code




Rain enters cup b
due to momentum

("kinetic energy”) Y \
9

9
9

P

6 Cup drains water
to exterior
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Rain enters cup Q
due to momentum
("kinetic energy”)

Entire wind
Wind enters cup— » # « pressure
pressurizing cup; b taken here
no rain entry due
to wind driven rain

o

C Cup can still drain
water to exterior
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Baffle to deflect raindrops
hitting face of cup due
to momentum
("kinetic energy”)

Pressure in cup is b
same as pressure
outside on face
of baffle

Entire wind

Momentum driving force sl | <@ pressure

converted to gravity— taken here
water drains away

Wind enters cup— —>
pressurizing cup; /
no rain entry due C

to wind driven rain

A

& Cup can still drain
o water to exterior
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Insulating Xy

glass unit \
Seal (tape)

Seal (gasket)—\

Setting block
(typically two
per unit)

Hole providing .

drainage and

pressurization P Frame
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Outer seal sees
water but not
pressure; no
pressure difference
across this seal,
therefore no rain
entry

Pressure in chamber
iS same as pressure
outside on face of >

assembly

Air enters and sl

pressurizes
chamber

Key seal is interior
seal as it takes
maximum wind load
but it does not see
water

Entire wind
pressure
taken here

Pressure
chamber
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Pressure
moderated
chamber

Interior air seal

Beveled wood
siding
Adhesive -backed
sill flashing

Housewrap

Sheathing
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Sealant
backer rod

/ Inner seal

«——— Wind pressurizes
=+ chamber between

|| - innerand outer

/.‘ _seal

Sealant / \ Outer seal

backer rod

Vent tube
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Sealant
backer rod

/ Inner seal

i— Pressure - -
+  chamber -

Baffle
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Inner, protected seal = Outer, exposed
seal

Drain and vent
opening
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cladding

Drainage opening
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Hydrostatic
pressure
Hydrostatic
pressure
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Hydrostatic
head

+—— Cladding
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Plywood/OSB
sheathing

Water control
layer

33" spacer strip
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Rain Screen
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Beer Screen?
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