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Figure 11.1: Building with no internal separations with opening at the bottom
(Adapted from G.O. Handegord, 1998)
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Figure 11.2: Building with no internal separations with opening at the top
(Adapted from G.O. Handegord, 1998)
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Figure 11.3: Building with no internal separations with openings at top and bottom
(Adapted from G.O. Handegord, 1998)
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Figure 11.5: Two storey house with non-operating chimney and exhaust fan
(Adapted from G.O. Handegord, 1998)
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Figure 11,6: Two storey house with operating chimney
(Adapted from G.O. Handegord, 1998)
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Figure 11.8: Stack effect pressures in high rise office building
(Adapted from G.O. Handegord, 1998)
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Figure 11.9: Multi-storey building with floor spaces isolated from vertical shafts

(Adapted from G.O. Handegord, 1998)
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Figure 11.12: Apartment building with tighter apartment entry doors
(Adapted from G.O. Handegord, 1998)
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Ductwork and Air Handlers

in Basements

« No air pressure differences result in
a house with an air handler and
ductwork located in a basement
if there are no leaks in the supply
ducts, the return ducts or the air
handler and if the amount of air
delivered to each room equals the
amount removed
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Figure 3.13
k and Air Handlers

in Vented Attics

« No air pressure differences result
in a house with an air handler and
ductwork located in a vented attic
if there are no leaks in the supply
ducts, the return ducts or the air
handler and if the amount of air
delivered to each room equals
the amount removed
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Figure 3.15
Leaky Ductwork and Air Handlers
in Vented Attics
« Supply ductwork and air handler
leakage is typically 20% or more
of the flow through the system

Loaky air handing unit
/ and supply ducts

Depressurized conditioned space
inducing infiltraticn
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Note: Colored shading depicts the building's thermal barrier and pressure boundary.
The thermal barrier and pressure boundary enclose the conditioned space
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Figure 3.18

Insufficient Return Air Paths

« Pressurization of bedrooms often occurs if
insufficient return pathways are provided;
undercutting bedroom doors is usually
insufficient; transfer grilles, jump ducts or
fully ducted returns may be necessary to
prevent pressurization of bedrooms
Master bedroom suites are often the most
pressurized as they typically receive the
most supply air

When bedrooms pressurized, common
areas depressurize, this can have serious
consequences when fireplaces are located
in common areas and subsequently
backdraft

B

Grrille located high in
wall on bedroom side
to avoid blockage by
furniture

Cavity is sealed tight,
drywall glued to studs and
plates on both sides

Girrille located low in
wall on hallway side
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Air Barrier Metrics

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

Turbulent Flow - “inertial effects”
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Flow Through Orifices

Turbulent Flow - “inertial effects”

Flow Through Porous Media

Laminar Flow - “viscosity effects”

“true but not useful”
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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
0.35 cfm/ft2 @ 50 Pa
0.25 cfm/ft2 @ 50 Pa
0.15 cfm/ft2 @ 50 Pa
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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
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Best

As Tight as Possible - with -

Balanced Ventilation

Energy Recovery

Distribution

Source Control - Spot exhaust ventilation
Filtration
Material selection
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Worst

Leaky - with — Nothing
Spot Ventilation in Bathroom/Kitchen
Exhaust Ventilation — with — No Distribution
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Three Types of Controlled Ventilation
Systems

Exhaust Ventilation
Supply Ventilation
Balanced Ventilation
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Cost

Exhaust

Exhaust + Dist
Supply + Dist

Spot + Ex/Sup + Dist
Balanced/HRV

$150
$200
$200
$500
$1,250

The Cult of The Blower Door
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Don’t Know Where The Holes Are
Don’t Know The Type of Holes
Don’t Know The Pressure Across The Holes
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Good For Long Term Average If No Big
Pressures

Good For Average Annual Energy Prediction
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Cost of Addressing the Problems Are Less
Than The Cost of Testing To See If You
Have Problems
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Good For Long Term Average If No Big
Pressures

Good For Average Annual Energy Prediction

Not Good For IAQ Unless You Accept
Average Annual Exposure As A Metric
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Combustion Safety
Indoor Contaminants
Comfort

Energy
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Bring Combustion Appliances Up To Code Code Compliant Combustion Air
Control Pressures

Install Controlled Ventilation
Get Rid of Big Holes
Insulate
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Leaky air handling unit
and supply ducts

Supply Return Supply

© © © 6

Depressurized conditioned space
inducing infiltration

s T L 1~

Note: Colored shading depicts the building's thermal barrier and pressure boundary.
The thermal barrier and pressure boundary enclose the conditioned space.

Note: Colored shading depicts the building's thermal barrier and pressure boundary.
The thermal barrier and pressure boundary enclose the conditioned space.
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Note: Colored shading depicts the building's thermal barrier and pressure boundary.
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and highin | [ pressure from
master secondary
bedroom wall| | bedrooms)

Note: Colored shading depicts the building’s thermal barrier and pressure boundary.
The thermal barrier and pressure boundary enclose the conditioned space.
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g bedrooms)

bedroom wall

Note: Colored shading depicts the building’s thermal barrier and pressure boundary.
The thermal barrier and pressure boundary enclose the conditioned space.
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Pressure
relief grille
in hallway

Dropped ceiling with continuous

bead of caulk at perimeter and
all joints

o=y
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= Transter grille into
dropped plenum

~—=— Gypsum wall board

«t— Stud cavity; build
| “short* wall first and
cap with dropped
ceiling plenum

(b

e
— Subfloor
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Grille located high in
wall on bedroom side
to avoid blockage by
furniture

Cavity is sealed tight,
drywall glued to studs and
plates on both sides

Grille located low in
wall on hallway side
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Matorized damper — typically Constant airflow reguiator
chosed (connected to fre
control system)

Smoke and hot gas vent
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