Florida Ventilation/IAQ June 30 - July 1, 2015

Build Tight - Ventilate Right

Joseph Lstiburek

Building Science

Ventilation and Air Tightness

Building Science Corporation

Joseph Lstiburek 2

Getting rid of most big holes 5 ach@50
Build Tight - Ventilate Right Getting rid of all big holes 3 ach@50
How Tight? Getting rid of small holes 1.5 ach@50
What's Right? Getting German 0.6 ach@50
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Best

Getting Rid of all Big Holes - with -
Balanced Ventilation
Energy Recovery
Distribution and Mixing
Source Control - Spot exhaust ventilation
Filtration
Material selection

June 30 - July 1, 2015

Very Good

Getting Rid of all Big Holes - with —
Supply Ventilation
Distribution and Mixing
Source Control - Spot exhaust ventilation
Filtration
Material selection
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Good

Getting Rid of Most Big Holes - with —
Exhaust Ventilation
Distribution and Mixing
Source Control - Spot exhaust ventilation
Filtration
Material selection

Building Science Corporation

Get Away With

Leaky - with —
Spot Ventilation in Bathroom/Kitchen
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Worst

Leaky - with — Nothing Don’t Do Stupid Things
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June 30 - July 1, 2015

Three Types of Controlled Ventilation
Systems

Exhaust Ventilation
Supply Ventilation
Balanced Ventilation
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Induced
infiltration
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June 30 - July 1, 2015

Building Science Corporation
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Motorized
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Exhaust fan
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Building Science Corporation Building Science Corporation
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Leaky air handling unit
and supply ducts

2 % o 3
Supply Return Supply

© © © 6

Depressurized conditioned space
inducing infiltration

Note: Colored shading depicis the building’s thermal barrier and pressure boundary.
The thermal barrier and pressure boundary enclose the conditioned space.
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Duct Leakage Should Be Less Than 5% of
Rated Flow As Tested by Pressurization To
25 Pascals

June 30 - July 1, 2015

Building Science Corporation
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Supply Return Supply

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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Air handling
unit

1 1 4
Supply Return Supply
® @ © ® @
Bedroom Hall Bedroom

—T T—
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10-inch dia.
flex duct (typ.)

Sealant

T =T

* Y Ceiling

grille

Ceilingj f

grille

~—— Wall cavity

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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Rate of flow

ELA = C X —————
JPressure difference

T Ei I TeEY

Meters)? ~ 1. x _Litres persecond
! ) 780 J Pascals
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Pressure Difference (Pa)

ELA =

1
780

X

Flow rate
/Pressure difference

ELA = 0.278 m?

400

800 1000 1200 1400 1600
Flow Rate (L/s)
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Building Science Corporation Building Science Corporation
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Ventilation Rates Are Based on Odor Control Ventilation Rates Are Based on Odor Control

Health Science Basis for Ventilation Rates is
Extremely Limited
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June 30 - July 1, 2015

Ventilation Rates Are Based on Odor Control

Health Science Basis for Ventilation Rates is
Extremely Limited

Almost Nothing Cited Applies to Housing

Ventilation Rates Are Based on Odor Control

Health Science Basis for Ventilation Rates is
Extremely Limited

Almost Nothing Cited Applies to Housing
The Applicable Studies Focus on Dampness
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Figure 1: Minimum ventilating rate history.

Aubin, D., Won, D.Y., Schleibinger, H., 2010
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Formaldehyde sample concentration versus

PFT measured outside air exchange rate over the testday
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* DOAw/lc
DOAwo/fc

# DOA non-oper
HRY

* No vent
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Dilution Is Not The Solution To Indoor
Pollution

Source Control
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Dilution For People
Source Control For The Building

Building Science Corporation

ASHRAE Standard 62.2 — 2013 calls for 7.5
cfm per person plus 0.03 cfm per square
foot of conditioned area

Occupancy is deemed to be the number of
bedrooms plus one
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ASHRAE Standard 62.2 calls for 7.5 cfm per

person plus 0.03 cfm per square foot of 3 Bedroom House — 2,500 ft2
conditioned area 30 cfm plus 75 cfm
Occupancy is deemed to be the number of 105 cfm

bedrooms plus one

Outcome is often bad — part load humidity
problems, dryness problems, energy
problems
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ASHRAE Standard 62.2 — 2010 calls for 7.5

cfm per person plus 0.01 cfm per square 3 Bedroom House — 2,500 ft2
foot of conditioned area 30 cfm plus 25 cfm
55 cfm
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L Target Range |

Recommended Range of Relative Humidity
Above 25 percent during winter
Below 70 percent during summer

Winter Summer —»|

75

Relative Humidity (RH) %
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Kitchen Exhaust Hoods

H Uncondtoned
make-up ar
80+ 70% of
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Clothes Dryers

June 30 - July 1, 2015
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Approaches

Bedroom § Heat exchange

Bath

Exhaust
air

ventilator Outside
air
Exhaust
air

Interlocked
kitchen hood
make-up air
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Exhaust
air

Outside
air

Exhaust
air

Outside

air

Exhaust
air
Exhaust
air

Interlocked
kitchen hood
make-up air

Interlocked
kitchen hood
make-up air

Building Science Corporation

Building Science Corporation

Joseph Lstiburek 80

Joseph Lstiburek 79

Lstiburek

© buildingscience.com

20 of 21



Florida Ventilation/IAQ

Interlocked
kitchen hood
make-up air

June 30 - July 1, 2015
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Outside

air
Exhaust

air
Exhaust
air
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Outside

air

Exhaust
air
Exhaust
air
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