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What is a Building?

Building Science Corporation
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A Building is an Environmental Separator

Building Science Corporation

Control heat flow

Control airflow

Control water vapor flow

Control rain

Control ground water

Control light and solar radiation
Control noise and vibrations
Control contaminants, environmental hazards and odors
Control insects, rodents and vermin
Control fire

Provide strength and rigidity

Be durable

Be aesthetically pleasing

Be economical
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Zeroth Law — A=B and B=C therefore A=C
First Law - Conservation of Energy
Second Law - Entropy

Third Law — Absolute Zero

2" | aw of Thermodynamics

Building Science Corporation
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In an isolated system, a process can occur
only if it increases the total entropy of the
system

Rudolf Clausius

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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Water Control Layer
Air Control Layer
Vapor Control Layer
Thermal Control Layer
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Cladding
Control layers

Structure
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Building Science Corporation Building Science Corporation
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Slab
Control layers
OIS =GP
Earth
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Roof

Wall
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Slab
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Roof

H wall
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TL Parapet
L Roof
= Wall

Slab
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Parapet

Window Wall

Roof

Slab
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: Roof
: Wall
Slab 7
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Brick veneer/stone veneer

Drained cavity

Exterior rigid i — extruded
polystyrene, expanded polystyrene,
isocyanurate, rock wool, fiberglass

SININ]

Membrane or trowel-on or spray
applied drainage plane, air barrier
and vapor retarder

A

Metal channel or wood furring

Gypsum board

Latex paint or vapor semi-
le textured wall fiinish

i
77

«

Vapor Profile

o

Brick veneer

Drained cavity

Exterior rigid insulation — extruded
polystyrene, expanded polystyrene,
isocyanurate, rock wool, fiberglass

Non paper-faced exterior gypsum

or trowel-on or spray
applied drainage plane, air barrier
and vapor retarder 2 Z

sheathing, plywood or oriented strand
board (OSB)

Uninsulated steel stud cavity

Gypsum board

Latex paint or vapor semi-
permeable textured wall fiinish

77
<«

Vapor Profile

T
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Brick
Drained cavity

Exterior rigid — extruded
polystyrene, expanded polystyrene,
isocyanurate, rock wool, fiberglass

veneer

or b l-on or spray
applied drainage plane, air barrier
and vapor retarder

Non paper-faced exterior gypsum
sheathing, plywood or onented strand
board (0SB)

Insulated wood stud cavity

59999000000 000000
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Gypsum board

i 1r
W A
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Latex paint of vapor semi-
permeable textured wall fiinish

'Eﬂ]ﬂkﬂ?ﬂd S|N|NIN/SISIN!

Vapor Profile
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Building Science Corporation

Commercial Enclosure: Simple Layers

« Structure
» Rain/Air/Vapor

« Insulation
« Finish
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Joseph Lstiburek — HVAC 66

Building Science Corporation
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Air Barrier Metrics

Material 0.02 I/(s-m2) @ 75 Pa
Assembly 0.20 I/(s-m2) @ 75 Pa
Enclosure 2.00 I/(s-m2) @ 75 Pa

April 30, 2015

Air Barrier Metrics

Material 0.02 I/(s-m2) @ 75 Pa

Assembly 0.20 l/(s-m2) @ 75 Pa

Enclosure 2.00 I/(s-m2) @ 75 Pa
(3 ach@50 Pa)

Joseph Lstiburek 69
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Getting rid of big holes 3 ach@50
Getting rid of smaller holes 1.5 ach@50
Getting German 0.6 ach@50

Building Science Corporation

As Tight as Possible - with -
Balanced Ventilation
Distribution
Source Control - Spot exhaust ventilation
Filtration
Material selection
Energy Recovery
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ELA - C x Rate of flow

JPressure difference

- e
—
—
—_

ISt

(Meters)? - 1, _Litres per second
780 J Pascals

Building Science Corporation
Joseph Lstiburek 81

60
ElA = —} ) Flowrvate

50 780 /Pressure difference
=
&
2 40
=
@
>
=
S 30
@
=
g
& 20

10 ELA = 0.278 m?

04
0 200 400 600 800 1000 1200 1400 1600
Flow Rate (L/s)
Building Science Corporation
Joseph Lstiburek 82
— =
o
-

Cauting | saslant

Vager pemestie Nosseerp.
WAOR0 M Mo assently

58 e ientatied over 88
Drohat 20 o P retarder

Not: shaded components Gesgrate
4 Barries system

Building Science Corporation
Joseph Lstiburek 83

Building Science Corporation

Joseph Lstiburek 84

Lstiburek

© buildingscience.com

210f29



Syracuse CSI

Part I: Enclosure Fundamentals

April 30, 2015

Rigid insutation

Polyethylene vapor
diffusion retarder

2x6 load bearing wall
with batt insulation

Sealant ~

Drywall
Insulation pillow

Sealant
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Seal drywall 1o
first stud in the wall
(see Figure 127)

{88 Figure 12.7) or
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———»— Drywall adhesive on both
4 sides of first interior stud
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Drywall adhesive at
bottom and top of stud

Drywall adhesive at |
bottom plate and top plate

Building Science Corporation

Panson: |
;hﬂ w-:»ﬁw hold back first stud to
adjacent to an pass drywall behind
unconditioned space stud (see Figure 12.8)
(500 Figure 12.8)
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225 stud well @ 247 0.c.

Single top plate

Tapod and pairiod ',
Gypsum wal board as
intenor tinesh

Fibeeglass or cellulose
Insutason in s1ud space

— XPS insulating exterior
sheathing. 1710 4" typical

Tape jots In XPS
shoathing

Futting strips

Single top plate
2x6 sud wall @ 240 ¢

1x4 wood fuming strips

Wood o fibar cement
sdng

Coliioso
insudabon at
nm joist

Capiary broak
EPS insulation -

Building Science Corporation
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Steel studs
Taped and painted
5" gypsum wall
board as inserior

No cavity insulation

Single top plave.

a5 shad wall @ 2470
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Shed withy
s
Insutation

2" bigh density sprary foam
(2.0 g agurat
extonor sheathing

058 of plywood extarior

and paintod
inside face of stud

"I)” gypsam board on

—— 2%6 stud wall® 24 0.c.
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Single top plate

Taped and painted —.
%y gypsum wail board ™\,
5 eharior fieish

226 infotior traming —
momber ® 247 0. \
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